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Thunderstorm, Cloudburst and Flood at Langtoft, East 

Yorkshire, July 3rd, 1892. 

By JOHN LOVEL, F.R.Met.Soc. 

(Plate I.) 



[Receiyed September 22nd.— Bead Noyember 16th, 1892.] 

Ak nnasuallj severe thunder storm passed over the Wold district of East 
Yorkshire on Sunday evening, July 8rd, 1892. At the Society's Climato- 
logical Station, Driffield, observations were made as follows : — 

The barograph trace, after having been low on the Tuesday night pre- 
ceding, with a storm of wind from the North-east and nearly an inch of rain, 
had risen considerably during the week, but gave indications of an ap- 
proaching change on the Friday midnight, when it commenced to fall 
steadily. On the Saturday a warm hazy sky prevailed, with light South- 
south-easterly airs, and during the whole afternoon a solar halo was visible. 
On the morning of Sunday, July 8rd, the air was very warm after heavy 
dew, and the sun's rays were very hot. It was, therefore, expected that 
thunder might probably occur during the day, as the warmth was oppressive. 

NBW 8BBI18. — ^YOL. XIX. A 
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This ex^ctatftGfL was strengthened later by witnessing the behaviour of 

the ba^y camulas clouds which had formed on the evaporation of the dew, 

^ ib&ee 'during the forenoon gave unmistakable signs of collapse and formed 

.. Ibh'g "thunder bars "on the north-western horizon.^ In the afternoon a 

^ .•'•. '••'rfea-breeze sprung up, and a perfectly cloudless sky prevailed with brilliant 

/. '. • sunshine. 
•I 

At 5 p.m. on the north-western horizon a very slow moving cloud bank was 
discerned and distant thunder was also hoard in that direction. By 5.15 
the front edge of the bank had crossed the sun, and now it was first noticed 
. that a current of air from the South -south-east was apparently wedging itself 
underneath the approaching storm-cloud, as a thin layer of stratus had 
already formed in the north and north-north-west. A few drops of rain fell 
at 6 p.m., while continuous rumblings of thunder were heard in the west ; 
lightning was also first seen in the west-north-west. 

At 6.25 p.m. a brilliant flash of lightning, of inverted tree-like form, was 
observed in the west, followed at 12 seconds* interval by thunder. Shortly 
after this there commenced one of the most magnificent displays of lightning 
ever witnessed in the district. At 6.85 the wind had backed from East to 
North-east, and was freshening considerably. At 6.42 the thunder-cloud, 
heavy overhead and in the west, was a most interesting sight, long lines of 
cloud in wavy and contorted shapes being visible, with tongued projections 
from which the lightning darted in a quick succession of very bright flashes. 
All the upper part of the cloud appeared at times ablaze with light, as the 
electricity played on its surface, and some very pretty fan- shaped flashes, 
with their converging ends uppermost, were frequently seen. Sometimes a 
succession of threads appeared to descend from cloud to earth and was 
provincially described as *' chain lightning." About this time the overhead 
cloud caused intense darkness. At 6.50 the wind was full North and 
blowing a moderate gale ; two minutes later a peculiar long wreath of cloud, 
like smoke from a chimney, very low and in rapid motion, approached from 
the north-west, and the wind for a few seconds blew briskly from the 
West-south-west. At 7.0 the gale from the North-west increased in force, 
and large drops of rain began to descend rapidly. Ten minutes later the 
heavy drops of rain fell thick and fast, and the flashes of lightning were 
suffused pmk, giving an intense glow to the northern horizon. At 7.20 the 
centre of the storm-cloud was directly overhead, and very heavy rain was 
being driven in immense sheets, every thunderclap seeming to produce water 
waves in the air. At 7.25 the sky was uniformly covered with nimhu 
and very heavy rain was falling. By 7.85 the heavy rain had passed, and 
the sun was shining through broken cloud, the wind having in the meantime 
gone to North-east. It shortly after shifted to West, from which quarter it 
blew during the remainder of the evening. 

The rain that fell at the station during the half-hour's storm measured 

1 See Nature, Vol. XXXYIII. p. 221, on a " PrognosUe of Thunder,*' by Mr. B. 
Woodd Smith. 
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0*40 in., and a rain gauge a mile further north, and 125 feet higher, recorded 
0-66 in. 

The full force of the storm was felt in the Wold valleys which lie to the 
north and north-west of Driffield, where great quantities of soil and gravel 
were removed from the hillsides (where the tillage for the turnip crops had 
left the land loose and easily transportable by the flood of water, consequent 
on the heavy rain), to the lower parts, overturning in its course quickwood 
hedges and doing a large amount of damage. Many houses in the lower 
parts of Driffield were flooded and a bridge was so much damaged that it had 
to be entirely rebuilt. • 

In a basin of valleys about a mile wide and six miles north of Driffield, to 
the west of the village of Langtoft, the lower current of cloud, previously 
mentioned, appears to have accumulated, while the upper north-westerly 
cloud-bank overflowed and effectually imprisoned it in the valleys. 

On the north side of the basin-like range of valleys, whoso only outlet was 
at the south-east corner, an abrupt valley runs to the north with steep 
declivities. 

At a place named ** Round Hill,'' on Saturday, June 9th, 1888, about noon, 
a waterspout had torn its way into a slight hollow or combe on the hillside 
taking a north-easterly course, and formed three large holes in the chalky 
rubble scattering the stones all around, producing a flood which inundated the 
village lower down the valley.^ These holes, which are roughly circular and 
connected by a deep trench, are well shown in Figs. 1 and 2,' and measured 
from one end to the other about 70 yards, and were from 8 to 9 feet deep in 
their deepest portions. Several tons of soil, boulders, and gravel were thrown 
out and carried down the valley by the flood, and the village streets were 
covered with a mixture of these substances. The damage done by that flood 
of 1888 was, however, insignificant when compared with the one now under 
discussion. Not more than 20 yards from the site of the former cloudburst, 
or waterspout, and a little further to the south, three gutters or trenches 
have been scooped out of the solid rock, nearly parallel to each other and at 
right angles to the valley bottom ; the direction taken being slightly more 
easterly than that on the former occasion. From the appearance of the 
trenches it is highly probable that there were three waterspouts moving 
abreast simultaneously. 

Two of the trenches, or ravines, are 68 yards in length and of great size 
and depth, and as the hillside here somewhat difiers from the adjoining portion, 
where it consists of loose chalk mixed with soil and is composed of strata of 
solid rock slightly inclined to the vertical, beneath a thin layer of earth, the 
force exerted in removing the ponderous mass of material, about 180 yards 
in circumference, must have been very great indeed. The smaller trench, 

* See Symoru's Monthly Meteorological Magazine, July 1888. 
s The blocks illoBtratiiig this paper have, by permiBsion of the publisher, been 
taken from Mr. J. D. Hood^i book, Watertj^ovU on the Yorkihir$ WoUk.^Eo. 



LOTZL — CLonDBUBST A 



D AT I^aTOFT, J0LY 8, '. 



15 yards to tho lell aad mQch shallower, is rather over 50 yards long, bnt 
this is diBcontinned before the sninmit of the hill is reachod, as the gyratory 
power of the tornado had evidently become weaker and the spont was pre- 
sumably drawn up again into the cloud. Traces of the irrogular motion 




Fio. 3.— Portion of the Bill atmck b; the Watenpoat, ehowing the dislodged Chalk. 

attributed to waterspouts are perceptible in the trenches, cavities ha\'ing been 
scooped out as the spouts ascended the billeide and crossed tho ridge ; these 
are most noticeable in the smaller channel to the loft, where the zig-zag motion 
of the spout has scored out a series of little pits at almost regular intervala 
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apart, throwing ont a qnantit j of small stones as it moved forward. There are 
no definite signs of any whirling motion to be seen in the trenches, bnt midway 
of the two larger ones a perceptible widening of the ravine has taken place 
and the dimensions of that on the right are 12^ feet in diameter and Si feet 
in depth. There seem to have been no stones thrown out sideways from the 
larger trenches, or if so, they have been carried down by the flood of water to 
the base of the hill. In the 1888 waterspout, many small stones appear to 
have been scattered on both sides of the trench. As the energy of the 
waterspouts was lessened in expelling the vast quantity of rock, the spouts 
appear to have narrowed considerably, as well as converged towards each 
other, as they moved further up the hill, for while at the base the distance 
apart of the two larger trenches is 25 feet, and the small one 45 feet from 
the one midway, measured at the upper end of the silialler one, the two on 
the right are only 17 feet apart, and the small one 87 feet distant. 

The probable causes that bring about the formation of these waterspouts 
or cloudbursts of this particular spot may lie in the peculiar character and 
configuration of the surrounding valleys, which all converge to a point south 
of this place, and have only one outlet to the east, while the north-easterly 
side upon which the waterspouts impinge is strongly fortified by steep 
declivities which appear to impede the storms in their path. Here, possibly, 
the overcharged undercurrent of warm air, supplemented by the warm air of 
the valley (for the afternoon sun had been bright and hot), was suddenly 
broken into and disturbed by the cool rain and air descending from above, 
and a series of whirls were formed, which, after developing into water- 
spouts and conforming to the laws of tornado motion, moved away in a 
north-easterly track, and hence came in contact with the steep hillside, where, 
finding their paths impeded, they tore huge holes in the hillside. 

This theory gives plausible ground for the assumption that previous floods 
have been brought about in the same manner. One of these, and the 
greatest presumably of four, is recorded in stone on the .gable end of the 
cottage shown in Fig. 8, and is as follows : — 



crc/trnGDci Ai Lrmcfcfifs'^^f |6^/ 



Another flood within the recollection of the present inhabitants, of which 
unfortunately there is no printed record, took place in the third week in 
June 1867 (?), when many acres of turnips were washed away. 

Traces on the hillside and in the valley of both these floods are probably 
now not discoverable, although it is possible that the site of the 1888 
waterspout may be that also of some previous one, as there are some slight 
traces of an earlier erosion, The third flood mentioned in the earlier part of this 
paper occurred on June 9th, 1888 : and now we have the extraordinary storm 
of July 8rd, 1892, to add to the list. All these flood-storms must have origi- 
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sated within a mile or bo ftom the village of LaDgtoft, whiob, aa m&y be 
Been from the map (PIat« I.}, ia perfectly Burromided by hille, ezoepting OB 
the sonth-eastem aide, vhere lies the only single outlet volley. 

Other floods may be expected to follow in the oourse of time, when similar 
atmospheric ooaditiona again manifeet themselves for the production of 
these waterspouts. 

Witii regard to the enormous amount of damage done to the village and 
neighbourhood little need be said, as this has beou fully dealt with in the 
Driffield TtniM of July 9th, 1892. Suffice it to say that a great wave of 
muddy water, variously estimated at from 7 to 9 feet in height, awept into 
the village, after combining with other streams from the surrounding valleya, 
carrying all before it, without a minute's warning burst open the doors and 
dashed into the cottages, lifted the furniture from the floors and floated it 
away ; frightened the cottagers, drowned their pigs and fowls, filled the lower 
rooms of their houses with a sediment of mud, and then made its way down 
to the central parts of the village. Here, after crossing the village pond and 
wrecking a workshop in its path, as well as flooding a farmstead, scattering 
the straw ricks far and wide, it burst with fury on a block of cottages and 
almost totally demolished thorn. These are well shown in Figs. 8 and i. 




Fio. 3.— Cottage wIOi InBoribed Stone ot height ol Flood in 16E7. 



It then turned sonth and flowed down the valley, strewing all its path with 
dihria, and finally made its exit by the only ontlet available at the lower end 
of the village almost as qniokly as it had come, leaving behind it a large 
tract of country covered with a deposit of mud and wreckage several inches 
deep. 

The destruction to property and crops was very great, and a relief fond 
Vas at once organised, which in son)e measure alleviated the distress of Ut4 
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inhabitants, over £1,800 bein;; subscribed, bat the memory of the disaster 
will doahtless long survive in the district, to be handed down to saCMedu^ 
generations as the Qreat Flood of 1892. 




Fia. 1.— Some of the Wrecked Uamw. 



APPENDIX. 
Notes and Extbacis on WATSastouTS and CunvBUBSTD. 

Collected b; the Author. 

In the l^ht of recent experience of the Langtofl Waterapoats, it may be 
interesting to compare observations made on previous similar occurrences, 
together with the opinion and particulars as to the cause of such outbursts 
by several eminent authorities. 

The following extract is taken from Scott's EUmtntary Mtltorologij, 
p. 882:— 

" If the track [of a whirlwind] crosaes a sheet of water or even a river, a 
waterspout is formed during the transit, as at Ennigswinter, on the Bhine, June 
10, 1869." 

The Hon. Ralph Abercromby, in his book on WeaOiei; p. 267, remarks: 

" A tornado is simply a whirlwind of exceptional violence ; if it were to 
encounter a lake or the sea, it would be called a waterspout. Its most character- 
istic feature is a funnel, or spout, which is the visible manifestation of a 
cylinder of air that is revolving rapidly round a nearly vertical asis. This spout 
is propagated throughout the northern temperate zone in a north-easterly 
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direction at a rate of about thirty miles an hour, and tears eyerything to pieces 
along its narrow path.** 

Hr. G. J. Symons, in speaking of the Batoombe Waterspout in the 
Meteorological Magazine, of July 1889, p. 86, says : — 

" It is much to be regretted that no record seems to have been preserved as to 
whether the water was fresh or salt. Our impression is that it was probably 
sea water lifted from the English Channel by a whirlwind, and dropped upon 
the top of High Stoy." 

Here, then, the waterspout is supposed to be simply a whirlwind that has 
crossed some water and sucked up a quantity, letting it fall again in its 
course as it traversed the land until the supply is exhausted. Ferrel shows, 
however, that this is not so, the water being part of the formation of the 
cloud-whirl, its central rapid revolving core having the power of condensing 
the vapoury particles to water, which under such conditions falls in streams, 
or is poured down in the form of a spout. Thus, on page 401 of the 
Popular Treatise on the Windst speaking of waterspouts, he says : — 

" As soon as the ascending and expanding air in a tornado cools down to the 
dew point corresponding to the diminshed vapour tension as it gradually comes 
under less pressure, condensation and cloud formation take place. Wherever the 
ascending air arrives at the depressed isobaric surfiEUse, it has cooled down to the 
same temperature ; and condensation and cloud formation take place as soon as 
the air ascends above or enters within that surface up as high as aqueous vapour is 
carried by the ascending ciurent. But without and below this surface there is 
no condensation and cloud formation, and the air remains unclouded. The 
clouded portion of the air therefore assumes the form of a tapering trunk, and 
we have the phenomenon called a waterspout, A waterspout, therefore, is simply 
the cloud brought doicn to the earth's surface by the rapid gyratory motion of the 
tornado,'^ 

After treating of the variety of forms which the waterspouts assume — 

" From that of a cloud brought down over a large area of the earth*s surface 
in a tornado, where the air is nearly saturated with vapour and the general base 
of the cloud very low, to that which occurs when the air is very dry and when 
the tomadic action is barely able to bring the cloud down from a great height 
into a slender spout of smaJl dimensions *' — 

Ferrel goes on to say: — 

** There are often two or more spouts in close proximity. Sometimes several 
small spouts protrude from the lower base of the cloud in the same vicinity, 
some to a greater and some to a less distance down, sometimes not differing 
much in size ; at others there is a larger and principal spout accompanied by 
one or more smaller ones.*' 

In the Langtoft case there were two principal spouts, and one on the left 
side. On p. 412 Ferrel proceeds : — 

" As the tornado originates in air in the unstable state, it often happens 
that there is about an equal tendency in the air of the lower stratum to burst up 
through those above at several places in the same vicinity at the same time. 
Each of these gives rise to a separate and independent gyration in the atmosphere, 
and a small fiumel where they are of sufficient violence ; but generally, as they 
increase in dimensions and violence, they interfere with one another and 
finally become united into one.*' 

In the Langtoft instance, after expending considerable energy midway on 
^e hillside^ both the principal spouts appear to h^ve suddenly contract^ io 



LOTBL — OLOUDBUBBT AMD FLOOD AT LANOTOFT, JULY 8, 1892. 

width, and as tliey moved forward their tracks slightly conyerged, still 
farther narrowing before crossing the ridge. On page 418 : — 

** It was formerly supposed that the spout oonsisted of water drawn up into 
the clouds from the sea, and that the real waterspout was found on seas and 
lakes only, and hence the name. It is true that a considerable amount of water 
may be mrawn up from the sea, but this is merely an incidental and secondary 
matter and has nothing to do with the formation of the spout. The amount of 
water drawn up is so small generally in comparison with the amount of rainfall, 
that the latter is never observed to be sensibly affected by it at sea, but always 
appears to consist of fresh water." 

Passing on to the consideration of Cloudbursts, on p. 429 it is stated : — 

"Considering the strong ascending currents in tornadoes, and their great 
supporting power, as deduced from theory and exemplified in numerous cases 
of observation, it is not to be wondered at if great acciuuulations of rain and 
hail are sustained for a while by these ciurents at a considerable altitude in the 
vortex of the tornado, and then, on account of a sudden weakening or breaking 
up of the tornado for some reason, a great amount of rain and hail should some- 
times fall to the earth in a short time. Such abundant and sudden precipitations 
are called cloudbursts. If the velocity of the ascending current in the interior is 
not so great that the rain is all carried up where the ciurent is outward from the 
vortex, or where this outward current and the centrifugal force of the gyrations 
together are able to drive it out where it can fall through the weaker ascending 
current, and yet is great enough to prevent its falling back, then in the whole of 
the lower part of the cloud in the central part of the tornado, even up to an 
altitude of three miles or more, there may be a great accumulation of rain, pre- 
vented by the ascending current from falling, and also by the centripetal in- 
drawing current below a given level from being carried out and dispersed. Of 
course a considerable part of the energy of the tornado is required to support the 
mass, so that, as this increases, the strength of the ascending current is weakened, 
until finally the whole mass suddenly falls. Or the whole system may become 
weak and break up from some other cause, when the same result follows. This is 
especially liable to occur in mountainous regions; for if we suppose that a 
tornado thus heavily charged with rain is moving toward the side of a mountain, 
its coming in contact with it would interfere very much with the gyrations and 
energy of the tornado, and tend to break up the whole system almost at once, 
and let the whole accumulation of water drop suddenly down. Hence, cloud- 
bursts most frequently occur on mountain sides. 

"The water in cloud bursts does not generally fall as rain, but is poured dotm. 
Long before the ascending ciurent is so reduced as to allow it to fiEill in drops, 
the water seems to collect together at certain places and to force its way down- 
ward, through the ascending current, in a stream. This it would naturally do, 
since we cannot suppose that it is ever evenly distributed over any given place, 
or that the velocity of the ascending current is exactly the same at ail points in 
the same vicinity. A considerable body of water having been collected at certain 
points, it is there able to force its way down, and it draws into its train much 
more from all sides on its way, so that continuous streams of water are formed 
and kept up for several minutes, during which an immense amount of water 
falls on a number of small spots, while not even raindrops fall between on 
account of the strength of the ascending ciurent, through which water can only 
be poured down. Having collected in large masses and once made an opening 
for itself at one or more places, the velocitv of the streams is gradually accelerated, 
since the ascending current then is not able to support them, so that on reaching 
the eurth the velocity may become immensely great, and the streams strike with 
great force. Each one of these descending streams may make a great hole or 
basin in the ground ; and on a steep mountain side, if the stream continues for a 
short time ordy, it may give rise to a mountain shde, or at least to a great 
ravine, and carry rocks and trees with it down the mountain side." 

On p. 480 :— 

" Sometimes the current descending through the atmosphere seemed to strike 
the earth with so peat a force that it made a peat hole or basin and then re- 
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bonnded so as not to strike the earth again on the mountain side for a consider- 
able distance below. Several of these holes were often found close together in 
the same vicinity, indicating that the water was poured down at the same time 
through several openings made in the current of ascending air by the concentra- 
tion of large bodies of water at those places." 

This assumes that the cloudburst came down the hill from above, whereas 
in the Langtoft one it is quite as reasonable (and more probable) to suppose 
that the downward stream of water moved towards the hillside and struck 
the hill at its base, working up its ravino from below. That the Langtoft 
cuttings were caused by a waterspout is determined by the smaller cutting or 
trench, where the zig-zag motion of the spout had scored a series of little 
pits at almost regular intervals apart, throwing out a quantity of small stones 
as it moved forward. 

Ferrel, on p. 406 : — 

"As the energy of the tornado and the velocity of the gyrations increase, it 
[the spoutj may be brought either wholly or only part of the way down to the 
earth's surface. Finally as the energy of the tornado becomes exliausted, and the 
velocity of the gyration dimini8hcs, it is drawn up again apparently into the cloud, 
its last appearance being again that of the funnel shaped cloud.*' 

P. 407 :— 

" The action of a tornado is somewhat intermittent, now stronger and again 
weaker. This intermittent action in tornadoes is often indicated by the dropping 
down and rising up of the spout where the gyratory violence of the tornaao is 
barely sufficient to develop a spout, and is an explanation of this phenomenon ; 
for in that case a Very little increase or decrease in the rapidity of the gyrations 
brings the spout in part or wholly to the earth's surface from the funnel shape, 
or lets it up again. 

This is beautifully illustrated in the Langtoft waterspouts, where as the 
energy of the spouts became exhausted by expelling the rock at the lower 
part of their paths at the foot of the hill, they considerably narrowed as they 
moved up the hillside, until before the ridge of the hill was crossed they had 
raised themselves from the ground, their energy being expended in ascending 
the hillside. 

On p. 418:— 

" If it were necessary to change the name, which, as in many other things, was 
given before the thing was understood, it would be more appropriate to call them 
vapour -HpoaUy since they are evidently composed of condensed vapour, and no 
amount of rotary motion in dry air would produce such a phenomenon." 

Turning now to Prof. James Thomson's address on Waterspouts at the 
Montreal meeting of the British Association in September 1884, we find it 
there stated as follows : — 

" The supposed accumulation of air rarefied by heat or otherwise, for pro- 
ducing the abatement of pressure, may be in the form of a lower warm lamina, 
which somehow may have been overflowed or covered by colder air above, 
through which or into which it will tend to ascend. 

" The influx of air so arriving at the central region cannot remain there con- 
tinually accumulating ; it is not annihilated, and it certainly does not escape 
downwards. There is no outlet for it except upwards, and as a rising central 
core it departs from that place. 

" This rising central core may, perhaps, in virtue of its whirling motion and 
centrifugal tendency, afford admission for the cloudy stratum to penetrate down 
as an inner core within that revolving ascending core, now itself become tubular. 
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The oloudy stratum may be supposed not originally to have been endowed with 
the roTolutional motion or differential horizontal motion with which the lower 
stratum of thermally expanded air has been assumed to be originally endowed. 
The upper stratum of air from which the cloudy spindle core is here taken to 
protrude down into the tubular funnel is not to be supposed cold enough to tend 
to sink by mere gravity. Though it were warm enough to allow of its floating 
freely on the thermally expanded air below, it would still be sucked down into 
the centre of the revolving ascending core of the whirlwind." 

The above entirely agrees with what presumably took place at Langtofb, 
as two strata of cloud, a lower warm current from the South-south-east 
and a higher and colder current from the North-west were observed, and 
apparently the under current was blocked in the valley where the water- 
spouts occurred, and liberated itself in the form of waterspouts, as no other 
means of escape was permissible, owing to the formation and configuration 
of the surrounding hills. 

In the account of the thunderstorm and whirlwind at York, March 8th, 
1890, in the Quarterly Journal of the Boyal Meteorological Society, Vol. XVI. 
p. 177, a remark by Captain Key appears to be appropriately given here in 
connection with the two currents of cloud soen during the Langtofb tornado. 
He writes : — 

" It appears to me as if two angry thunder-clouda met over the Archbishop's 
Palace at Bishopsthorpe, one coming from the south, the other from the north.west. 
Then there was a sort of roar, the hut trembled and all was over in less than a 
minute." 

In the Hon. Ralph Abercromby's Weather the following account is given 

on p. 275 of a tornado in progress : — 

'' The cloud from which the funnel depended, seen at a distance of eight miles, 
appeared to be in terrible commotion ; m fact, while the hail was falling, a sort 
of tumbling in the clouds teas noticed as they came up from the north-west and 
south-west, and about where they appeared to meet was tJie point from which the 
funnel icas seen to descend. There was but one funnel at first, which was soon 
accompanied by several smaller ones, dangling down from the overhanging 
clouds like whip-lashes, and for some minutes they were appearing and disappear- 
ing like fairies at play. Finally one of them seemed to expand and extend 
downwards more steaaily than the others, resulting at length in what appeared 
to be their complete absorption. This f unnel-sliaped cloud now moved onward, 
growing in power and size, whirling rapidly from right to left, rising and descend- 
ing, and swaying from side to side." 

Here, again, we have an analogous case where two opposing cloud 
currents meet and form a funnel or waterspout. In an article in Nature, 
May 81st, 1888, by Mr. E. Douglas Archibald, the following explanation of 
the formation of tornadoes or waterspouts is given : — 

" A current ascending up the axis, combined with rapid rotation round it ; a 
hyperboloidal funnel of rarefied air tapering downwards, and reaching the earth 
when the action is powerful, round the sides of which a condensed vapour, or so- 
called waterspout, should usually prevail, owing to the sudden rarefaction of the 
air entering tne centtal area through the sides or at the base, with the conse- 
quent lowering of the plane of condensation from the cloud-level which it 
usuallv occupied. When, therefore, it is said that * a waterspout is simply the 
cloud brought down to the earth by the rapid gyratory motion of the tornado ' 
(see Ferrers Treatise), it is not meant that the cloud is actually carried down- 
wards by an aerial current, since by theory the motion is precisely in the opposite 
direction ; but that the conditions of condensation are propagated downwards 
from the cloud-stratum where they first commence. Neglect of this considera- 
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tion, as well as the physical fact that coDdensation can only occnr under most 
exceptional circumstances in a dotcnward current, has led to many false deduc- 
tions from apparent circumstances/* 

In the Meteorological Magazine of September 1886, on p. 119, a water- 
spout is described as having burst on Kilvey Hill, near Swansea. A corres- 
pondent, on p. 187, gives the particulars of the locality as follows : — 

" The Swansea Valley is similar to those usually found in Wales, and runs 
north and south [similar to the Langtoft Valley], Kilvey Hill being ou the 
south-east extremity." 

The description of the storm is given thus : — 

" At 3 p.m. the sky was again darkened by heavy clouds, most fantastically 
shaped, and for an hour a thunderstorm, accompanied by a perfect deluge of 
rain, prevailed. At both Swansea and the Mumbles vast streams of rain rushed 
down the hills with such velocity as to make deep watercourses in the centre of 
the roads. But at Foxhole, a suburb of Swansea, what whs elsewhere a torrent 
took the form rather of an avalanche than that of anything else. This portion of 
the town is built at the base of Kilvey Hill, the highest eminence near Swansea, 
rising as it does 650 feet above the level of the sea. The side is almost as steep 
as a wall, but towards the base it slants somewhat, and here are rows of houses. 

•* During the progress of the storm a waterspout was observed to travel from 
the bay in the direction of Kilvey Hill. (Query — Was this really a waterspout 
or a warm current of low cloud flowing in from the south ?) It burst, and 
immediately ensued a scene the like of which has probably never been seen in 
England. Great torrents rushed down the mountain side, cutting deep channels 
through which to pass, and carrying with it every obstacle, even to huge boulders 
weighing several hundredweight. These torrents or avalanches — for there were 
many of them — rushed down at a great rate to the first row of houses, and it is a 
curious fact that though the walls of but few of these were demolished, the 
torrent never stopped, but, hursting in back doors and windows, carried all the 
contents of the dwellings with it. 1 1 is estimated that altogether about 8,000 
tons of earth and rock were carried down the precipitous sides of the mountain 
by this awful torrent. The extremely local character of the fall is proved by the 
fact that the three nearest rain gauges all collected less than two inches." 

It would be most interesting to learn, as the abovo is an exactly analogous 
case to that of Langtoft, whether the waterspout retdly was seen to come from 
the bay, or it was simply the writer's imagination that supplied it, and 
whether it did not rather form in the valley which ** ran north and south and 
had the Kilvey Hill on its south-east extremity " by the opposition of two 
currents, the one from the south or some southerly point, and the other from 
a north-west direction. 



Note added November 4th, 1892. 

Since the foregoing was written a letter has appeared in a little illustrated 
work by Mr. Hood, on the Waterspouts on tlie Yorkshire Wolds (a copy of 
which is in the Society's Library), in which Mr. Digby Cayley, of Malton, 
describes what he saw of the storm from bis position three miles west of 
Round Hill. 

The following is a copy of the letter referred to : — 

♦* I was at Cowlam on Sunday, July 8rd, the day of the fall of the great 
waterspout. I left there about 6 p.m. thinking I might escape the storm, 
which had been gathering up from the west all the afternoon, I had got 
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about one mile on my road to Lutton when I observed approaching me from 
the west a particularly dense black cloud with four long black columns 
depending from it. The longest and blackest one appeared to come down to 
within some 150 to 200 feet from the ground. 

" The cloud suddenly wheeled to the south-east, and apparently moved on 
rapidly towards Cowlam, which I had just left. 

'' Up to that time, although the thunder and lightning were appalling, no 
rain had fallen on me. Suddenly there came a flash of lightning close over 
my head, and a terrific peal of thunder almost at the same moment, and the 
next moment all was black and the water fell in bucketfulls, and the inky 
darkness completely hid the black cloud I had previously noticed. My gig was 
full of water, and it came down the road in a broad torrent nearly a foot deep." 

In a further communication from Mr. Cayley, he states that he was about 
three-quarters of a mile from the cloud and its pendulous columns when 
observed, and that the cloud was decidedly blackest near the longest column 
aud at its northern end. 

From this account it would seem probable that the waterspouts were already 
in process of formation some three miles or more distant from, and in a 
direct line with the trenches on, the hill upon which they subsequently struck. 
This somewhat modifies the theory proposed in the preceding pages that the 
waterspouts had their origin in the valley adjoining the Round Hill. We 
may, however, infer that the peculiar configuration of the valley was a means 
of developing the waterspouts to an excessive degree, and that their intensity 
and violence there became so great that they were unable to move out of the 
valley without striking the hill with the disastrous results already detailed. 

It may be thought worthy of mention that hailstones fell in the front part 
of the storm as it crossed the village of Langtofb, though they were not 
observed three miles to the west, nor on the southern edge of the storm. 



DISCUSSION. 



Mr. Scott said that at the Moating of the Society on March 20th, 1878, three 
papers describing appearances of waterspouts were read. One of these com- 
munications gave an account of a waterspout experienced in the Ochil Hills 
Perthshire, a locahty which appeared to somewhat resemble the district around 
Langtoft. As well as he could remember, the late Mr. Penny, of Nairn, had 
informed him that the Ochil Hills had been the scene of waterspout discharges 
on several previous occasions, and this statement coincided with that made by 
Mr. Level concerning former cloudbursts in the neighbourhood of Langtoft. 
During last autumn, while travelling in the west of Ireland, he (Mr.Scott) had 
almost witnessed a small waterspout. The weather at the time was squally 
with hail showers, the wind being m the North-west. While travelling along the 
coast he saw a " pocky " cloud formation (which Dr. Clouston had stated was 
always the precursor of severe weather), and kept a sharp look out for water- 
spouts, but failed to see any. He had since learned, however, that a whirlwind 
had occurred in the vicinity, and he had written a brief account of the pheno- 
menon for insertion in the Quarterly Journal (see p. 68). One curious fact was 
that two men connected with the " Congested Districts Commission '* were 
engaged surveying with a 66 feet tape when the whirlwind passed over, and the 
tape was caught by the wind out of the men's hands and thrown into the sea. 

Admiral Magleab said that possibly waterspouts at sea and cloudbursts on 
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land had their origin in similar cansos, bnt there was certainly a difference 
between the phenomena themselves. Cloudbursts appeared to be associated 
with, or accompanied by, strong wind, but waterspouts almost invariably 
occurred in calm weather, or with very light wind. Certainly ninety -nin^ per 
cent, of the waterspouts he had seen were imaccompanied by wind. There was 
usually a very slight movement perceptible in the clouds as they descended 
towards the sea, and slight turmoU could be noticed when the descending cloud 
reached the sea's surface. He had endeavoured on various occasions to obtain 
measiu'ements of waterspouts, and from observations he had made he had calcu- 
lated that they were generally about 15 feet in diameter. This result had been 
arrived at by using a sextant, the distance of the object measured being estimated 
as accurately as possible, and also by imskgining a ship at the same distance as the 
waterspout and computing how much of the vessel would have been hidden by the 
waterspout. Of course the funnel from the cloud and the smaller cone in 
the sea were of greater diameter. He was much surprised to notice that 
Ferrel quoted observations of waterspouts of as much as 1,000 feet in diameter.^ 

Mr. Brodie said that it was not often possible to trace any connection between 
phenomena of a purely local character, such as the Langtoft waterspout, and 
the distribution of pressm-e shown by synoptic charts, the isobars on which are as 
a rule drawn for even tenths of an inch. An examination of the charts for the 
day in question showed, however, that a distinct barometrical depression had been 
formed over the north-east of England, its centre being shown at 6 p.m. near 
Doncaster. In the course of the evening the depression travelled north-eastward 
to the North Sea, and from the changes in wind reported by Mr. Lovel it was 
evident that the centre of the system passed a httle to the eastward of Langtoft. 

Mr. Tripp remarked that it would be interesting to know what effect these 
cloudbursts would have on the rainfall registered if averaged over their proper 
districts, but unfortimately such phenomena usually occurred in localities where 
no rain-gauges were established ; and even if there were any available it appeared 
probable that ihey would be swept away by the torrent of water. He supposed 
that the precipitation resulting from cloudbursts could hardly be classed with 
ordinary rainfall. Mr. Backhouse has shown in his paper- some time ago how 
improbable, judging from mathematical reasoning, was the occurrence of even 
such falls of rain as one inch in 24 hours, and from Mr. Tripp's knowledge, so far 
as it goes, of localities where these cloudbursts have occurred, there is generally 
only one record of such an event within human memory in any one spot. In 
the district mentioned in the paper there are apparently records of more than 
one, but this appears to him exceptional. 

Captain Wilson-Barker said that he could corroborate Admiral Maclear's 
remarks as to the absence of wind when waterspouts occurred. In the case of 
those which he had been fortimate enough to witness there was very little 
movement either above or below, there being very shght agitation of the water 
and practicallv no cloud movement whatever. On one occasion a waterspout 
passed quite close to the ship, and he put his hand out to ascertain whether 
there was any air movement in the immediate vicinity of the phenomenon, but 
failed to detect any ; in fact, had he not seen the agitation of the water he 
should not have been aware that any disturbance was in progress. He had 
obtained two photographs of waterspouts from slow moving clouds. It was 
worthy of note that waterspouts were generally only produced in what were 
styled the transition regions, or the districts situated on the borders of areas over 
wnich the great wind systems of the world prevailed. They were practically 
unknown in the Trade Wind regions. 

Mr. Symons said that he did not . wish to question the strong arguments 
advanced by the late Prof. Ferrel to prove that waterspouts are vapour forma- 
tions, but at the same he could not understand, supposmg FerrePs theory to be 
correct, how it was possible to account for the showers of fish and similar 
extraordinary occurrences which were, undoubtedly, occasionally experienced. 
He himself knew of an instance in which the whole of the water forming a pond, 
together with the fish, &c. contained in it, were sucked up by a passing whirl- 
wind ; and it could only be supposed that eventually the water and fishes were 

1 A Popular TreatUe on the Winds^ p. 408, 
S Quarter tp Journal. Vol. XVII. p. 87. 
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deposited on the earth again in another locality. With reference to the flood of 
June 1867, mentioned by Mr. Lovel, he (Mr. Symons) knew that a great cloud- 
burst fell over Scarborough and the surrounding villages about that date, when 
an enormous amount of destruction resulted. There happened to be a rain gauge 
in the area affected, and although of sufl5cient capacity to contain 9J inches of 
water, it overflowed. He did not think that the locality of the cloudburst at 
Swansea, which had been cited by Mr. Lovel, was fairly comparable with that 
at Langtoft, Swansea being a wide open valley, while that near Langtoft formed 
a cul-de-sac in the hills. 

He then read the following extract from an old volume of the Philosophical 
Magazine^ giving an account by Dr. D. P. Thomson of a waterspout which 
burst on Bredon Hill, North Gloucestershire, on May 3rd, 1849 : — 

" About half-past five in the afternoon of Thursday, the 8rd of May, 1849, 
during a storm of thunder, lightning, and hail, an enormous body of water was 
seen to rush down a gully in the Bredon Hill, and direct its course to the village 
of Eemerton. The stream was broad and impetuous, carrying everything before 
it. Its extraordinary force and body of water may be judged of from the fact 
that, on reaching the residence of the Rev. W. H. Bellairs, of Kemerton, it 
broke down a stone wall which surrounded the garden, burst through the 
foundation of another, made a way for itself through the dwelling-house, and 
then carried off a third wall of brick six feet high. The garden soil was washed 
away, and * enormous blocks of stone ' and debris from the hill left in its place. 
By this time the current was considerably broken, nevertheless it flowed 
through the house to the depth of nearly three feet, for the space of an hour and 
forty minutes. The neighbouring railway was so deeply flooded as to delay the 
express train, by extinguishing the fire of the engine. 

" Upon the Saturday morning, as soon as possible after the occurrence of this 
remarkable phenomenon, Mr. Bellairs rode up to the Bredon Hill to ascertain 
its cause. For more than a mile the course of the torrent could be easily traced, 
from twenty to thirty feet in breadth, every wall being broken down, and the 
whole, or greater part of the soil, removed. On arriving at the north-west 
shoulder of the hill, the place where the mass of water had fallen was discovered. 
It was a barley field of about five acres in extent, the greater part of which was 
beaten down flat and hard, as if an enormous body of water had been suddenly 
poured out upon it. Beyond this field and on higher ground, there were no 
signs of the fall of water to any great amount. The part of the hill where this 
waterspout had emptied itself was thus fully ascertained. In the vicinity heavy 
rain had descended, for minor tributaries had left marks of union with the main 
current, but in these there were nothing remarkable. 

" As the water nished down the hill towards Kemerton, it did not spread 
itself out as under ordinary circmnstances it would have done, but flowed in a 
body, as if kept together by the velocity of the current, the physical features of 
the place aiding it in this respect, for there the hill is steep, and the course of the 
water was in a gully. The general depth of the torrent was from six to seven 
feet, though in one instance marks upon a tree were met with sixteen feet above 
the ground. We must not overlook, however, the bending of the tree under the 
power of the stream ; consequently, though the mark would lead to the belief 
that the water had risen sixteen feet, it does not follow that it actually did so.^ 

** The rain ceased immediately after the fall of water, and it is said that a 
strong sulphurous odour was perceived." 
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Remarks on the measurement of the Maximum Wind Pressure, and 
Description of a new Instrument for indicating and recording the 

Maximum. 

By W. H. dines, B.A., F.R.Met.Soc. 



[Becdved September 22nd.— Bead NoTember 16tli, 1892.] 

Having for a period of some months thoroughly tested the instrument 
now to bo described, and having found it useful and convenient, it 
appears to me desirable that I should lay an account of it before the Fellows 
of the Royal Meteorological Society. 

In the report on ** Anemometer Comparisons *' read before the Society in 
April last,^ the Tube Anemometer used in those comparisons was described, 
and it seems unnecessary to repeat the account then given in so far as the 
exposed part, or head, is concerned. The indicating arrangement is, I believe, 
entirely novel, and may be used in connection with the head described in that 
report ; but before explaining it in detail, it will be as well to make a few 
remarks on the subject of wind measurement by the Tube Anemometer. 

It seems probable that instruments of this class have fallen into disrepute 
for two reasons : firstly, because with the ordinary U shaped tube for the 
indicator, they are incapable of showing the existence of any breeze nnder 
force 8 or 4 of the Beaufort scale ; and secondly, because of their great 
unsteadiness. 

The tube anemometer is essentially a pressure instrument, and since the 
mean pressure at an inland station in England can hardly exceed i lb. per 
square foot, but the actual pressure may at times possibly amount to 80 lbs. 
per square foot — that is 120 times the mean — it is not surprising that the 
indications of pressure gauges should often be too small to be perceptible. If 
the ordinary variations of the temperature did not exceed 1°, yet our thermo* 
meters had to include ^ possible range of 120°, it is obvious that a correct record 
of the small daily variations of temperature would be very hard to obtain, 
but this is precisely what occurs in the measurement of wind pressure. To 
show that the case is not exaggerated, the Greenwich Observations may be 
quoted. During 1889 fifty-one days occurred on which the maximum 
pressure is given as zero, although on some of these days the horizontal 
motion of the air given by the Robinson cups exceeded 170 miles. 

A fault of this kind cannot be justly charged against the instrument itself, 
but an observer is naturally prejudiced against an anemometer which, when 
he looks at it, nine times out of ten shows no sign of any wind. 

The second objection, namely the unsteadiness when there is much wind, 
appears to me to show the perfection of the tube anemometer, and not to be 

» QuaHerly Journal, Vol XVm. p. 166. 
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a defect, for the nnsteadiness is dae to the wind, the variations of which are 
accurately followed. If, however, it he a defect, it is one which is very 
easily cored. 

For the reasons given ahove it appeared to me desirahle so to arrange the 
scale that the indications might refer to the velocity rather than to the pressure, 
and since the average velocity of the wind is about one-tenth of the maxi- 
mum for which allowance must be made, it is possible to have a scale to 
include all possible winds and yet to show accurately the velocity of the 
lightest perceptible breeze. 

Under ordinary conditions of barometric pressure and temperature the 
head of the tube anemometer gives the following differences of pressure : — 

At 10 miles per hour the difference of pressure = '0781 in. of water 
„ 20 „ „ „ „ = -2924 in. „ 

» 80 „ „ „ „ =-6579 in. „ 

and so on, the pressure varying as the square of the velocity. 




Fio. 1. 

To make the indicating arrangement a piece of glass tube of about ^ in. 
bore is bent to the form of a curve obtained in the following manner : — 

A, straight line AB is drawn. 

Parallel to ^ 6 at a distance of *0781 inch above AB, a second line, OD, 
is drawn. 

Similarly at a distance of '2924 inch above AB, & third line, EF^ is 
drawn. The fourth line is *6579 inch above AB, the fifth 1*1696 inch, and 
BO on, the distances being equal to the pressures corresponding to 10, 20, 
80, etc., miles per hour. 

The curve, which is really a cycloid, is obtained by finding points L, M, 
Nt O, in the lines AB, CD, EF, etc., equally distant from each other, in the 
maimer shown in Fig. 1, and then drawing a curve through L, My N, 0, etc. 

Fig. 2 shows the complete arrangement. It must be placed so that the 
glass tube at the point L may be horizontal, and then have just as much 
coloured water placed in the bulb as is necessary to bring the end of the 
column of liquid in the tube to L. The two ends X and Y are then connected 
with the head of the anemometer by lead tubing ; j^ in. bore being sufficiently 
large. 

inEW 8BBIES. — VOIf. XC(. 6 
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The tube at the point L being horizontal, the slightest possible change of 
pressure is capable of moving the end of the column of liquid, and it is also 
evident from the mode of forming the curve, that equal divisions on the scale 
correspond to equal increments of velocity. On reference to Fig. 1 it will 
be seen that the equal distances LM, MN, NO, etc., must exceed a certain 




Fio. 2. 

minimum length, which depends on the highest velocity it is desired to 
include in the scale. The distances between the lines showing the pressures 
for 10, 20, 80, etc., miles per hour, steadily increase, and consequently the 
part is soon reached where the point of the compass will not reach the next 
line. After this the scale divisions are not equal. By starting with LM of 
sufficient length, it is possible to make this point as high as we please, but 
then the instrument becomes unnecessarily large. Perhaps the most con- 
venient plan is to make equal velocity divisions up to 60 or 70 miles per 
hour, and then carry the tube up vertically. This sacrifices the symmetry 
of the scale, but on the whole makes the arrangement more compact. 

It is assumed in the above that the level of the liquid in the bulb remains 
constant ; such is not absolutely the case, but the trifling modification of the 
curve to which the glass must be bent is easily obtained. 

An arrangement like the one described above has been in use for some 
nine mouths, and I believe that it gives correct indications of the velocity of 
the wind down to as low a speed as 2 miles per hour. 

If it be considered desirable to have a record of the maximum force, a 
slight alteration is necessary. The bulb which forms the reservoir for the 
liquid is replaced by a piece of nearly horizontal glass tube. (Fig. 8.) 

The application of any pressure at A (Fig. 8) causes the liquid to rise in 
the curved part of the tube, and at the same time the end of the column near 
A moves to the right. It is obvious that this end of the column may be 
used to show the velocity just as well as the other, and if a small index made 
of fine iron wire be placed in the tube it will be carried to the right by the 
surface tension of the liquid, but will not return, acting in precisely the same 
way as the index of the spirit minimum thermometer, It may be brought 
back md set hj a small magnet, 
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It IB confenient to make the horizontal part of the glass tube of larger 
bore than the curved part, otherwise the scale will be longer than is re* 
quired. 

The measurement of the absolute maximum wind pressure which occurs 
is very difficult to obtain accurately ; and it is quite certain that the maxi- 
mum recorded will depend upon the particular instrument used, whether it 
be all ordinary pressure plate, or one of the kind described above. The 
action of a force depends not only on its magnitude, but also on the time 
during which it acts, and as the extreme force of a gust lasts for only a very 
short, but unknown period, it does not seem possible to get rid entirely of 
the element of time. 




Fig. 3. 

If a pressure plate move so easily tliat the firictional resistance may be 
neglected in comparison with the force of the wind acting upon it, it can be 
proved by a strict mathematical demonstration that under certain circum- 
stances^ which are not very improbable, the maximum pressure recorded 



^ SappoBe that a force W applied perpendicularly to the faceof a pressareplate drives 
it back a distance x, then with an ordinary spring, W will vary as x, TT = A:x suppose, 
where A; is a constant qaantity. 

Suppose the plate to be in a position corresponding to P lbs. wind pressure, and that 
the pressure then suddenly rises to P'lbs. and remains at that value. 

Neglecting friction, the plate will oscillate about a mean position corresponding to 
P', and since the resultant force on it due to the wind and spring combined will be 
proportional to its distance from its mean position, the motion will be harmonic. 

p* Pj 

The amplitude is 2 — r — ' and hence the maximum force recorded will be 2 P* — P. 

If the plate be at its zero position when the gust strikes it, P^=Ot and tbe recorded 
maximum pressure, 2 F, becomes double the actual value. 

If we take friction into account, this value is only lessened by twice the fractional 
resistanee, and this should not exceed 1 lb. 
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will be donble the aotnal pressure which has occnrred. This is due to the 
momentum of the plate, which may carry it far beyond its proper position. 

The instrument here described is so far damped by the sluggishness of the 
liquid in the tube, that it will hardly oscillate at all, and hence it cannot 
possibly register a pressure beyond the proper amount; but on the other 
hand, if the extreme pressure should not last for about a second, its full 
value may not be recorded. 

The unsteadiness which is sometimes charged against the tube anemometer 
is easily prevented by contracting the tube at the point W (Figs. 2 and 8) to 
a capillary bore. This will quite mask all the wind variations of short 
period, and a gauge so constructed will give a very good idea of the strength 
of the wind which has prevailed for some preceding time. The contraction 
may be carried to any extent that is desired ; thus it may be so slight that 
gusts of a few seconds duration will be the only ones eliminated ; or the tube 
may be contracted to so fine a bore that all variations of strength which do 
not last for thirty minutes or an hour may be smoothed down. Since glass tube 
is cheap and easily bent, it is a good plan to use two tubes on the same frame, 
one open and one contracted. In the open tube the size of the index must 
be carefully adjusted, so that no motion of the liquid that can be caused by 
the wind may be able to wash it backwards and forwards. For the other 
tube a convenient amount of damping is obtained by contracting the tube 
to such an extent that when the liquid is artificially raised to the 100 mile 
per hour graduation, it may take five minutes to fall to the 50 mile 
graduation. It is desirable for the purpose of comparison that all instru- 
ments should be exactly similar in this respect. Both tubes can be worked 
from the same head, and the difierence between the maxima given by the 
two afibrds a good idea of the character of the wind ; a gusty wind giving 
a considerable, and a steady wind a small difierence. 

Possibly water is not the best liquid to use, since it evaporates, and also it 
will corrode the index. The latter difficulty may be overcome by using 
nickel, or by enclosing the iron wire in very fine glass tube, which can be 
easily done. The evaporation may be prevented by dissolving some kind of 
salt in the water — nitrate of copper seems to answer very well. However, the 
salt appears to make the water viscous, and I have not found much loss from 
evaporation when using water alone. Perhaps common paraffin oil, but 
coloured, is on the whole the best liquid ; it is very sensitive ; it does not 



2ir 
The period of the o8ciIlation being equal to — -^- — , — - — . - y^^^ ^^~^ e«n 

»J acceleration at unit distance 

hardly amount to as much as \ sec. in any ordinary plate, and hence we can assert with 
absolute certainty that if the wind pressure rises suddenly from P to P' lbs., and re- 
main for I sec. at the higher value, the maximum recorded will be nearly P' — Plbs. 
too high. 

The only doubtful point in the above is the supposition as to the sudden change of 
pressure, hot an inspection of the trace from any self-recording pressure plate shows 
that the wind pressure often rises very suddenly from a low to a high value, and 
hence it is probable that the maximum pressures i^e soipetimes nearly double^ 
in this m(vmier, 
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corrode the index ; it does not freeze until cooled to nearly 0°F, nor 
evaporate nearly so fast as water. 

Of coarse the specific gravity of the liquid most be taken into account in 
making the scale. 

The level actjustment of the instrument is of great importance in the 
measurement of light winds, but of little consequence for strong winds. The 
best plan would seem to be to attach the glass tube to a flat piece of wood or 
metal and then screw it firmly to a brick wall. The level can be tested 
at any time by disconnecting from the head, and seeing that the end of the 
column of liquid comes accurately to the zero mark. 

One great advantage of this anemometer is that the indicating part may be 
placed at any distance from the head, so that there is no trouble about climb- 
ing an awkward ladder to read and set it. Doubt has been expressed about 
the pressures being accurately transmitted through the tubes ; but, provided 
there is no leakage, according to the fundamental principle of hydrostatics, 
the length and size of the tubes cannot affect the mean value recorded by the 
instrument. For reasons which are fully explained in the report on 
"Anemometer Comparisons,*' it is of the utmost importance that the indicat- 
ing arrangement shall be independent of the air pressure in the room in 
which it is placed, and this involves the use of a double tube between the 
room and the head. As previously stated, the tubes may be of any length, 
but if the distance is great, it is as well to use a larger size than i in. bore, 
since a long fine tube acts in precisely the same way as contracting the bore 
of the glass gauge, that is, it damps the vibrations, without altering the mean 
position of the liquid column. 

In conclusion, it must be stated that the tube anemometer actually records 
the pressure, and that the velocity graduations on the scale are made solely 
for the purpose of rendering light winds preceptible. Thus 100 miles 
per hour shown on the scale means that the pressure upon a circular 
plate of 1 square foot area is 80 lbs. Under ordinary conditions the values 
of the velocity given are approximately correct, but if the barometer be 
exceptionally low, the 80 lbs. pressure will require a somewhat higher 
velocity than 100 miles per hour to produce it. The correction required is 
very trifling, for if the barometer were two inches below its mean value, the 
recorded velocity would be only a little more than 8 per cent, too low. 



DISCUSSION. 

Mr. MuNBO said that he was both pleased and surprised at the extreme sensi- 
tiveness of Mr. Dines's new instrument. He had had considerable experience 
with various forms of anemometers, but he liked Mr. Dines's arrangement 
better than any. He thought Mr. Dines deserved the hearty thimks of 
meteorologists for producing an instrument which was not only pretty, but had 
the merit of being thorougbdy simple and reliable. 

Mr. Inwards suggested that the placing of a little oil on the surface of the 
water would effectually retard evaporation. 

Captain Wilson-Babker said that if the anemometer only worked as satis- 
factorily as Mr. Dines hoped, there was little doubt that we had now really attained 
to a thoroughly good instrument. The ordinary forms of anemometer were very 
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faulty and expensive, but Mr. Dines's arrangement was not difficult of construc- 
tion, nor W8bs it likely to be costly. After all, for meteorological purposes, it was 
not of so much importance to ascertain actual values, as to be able to obtain results 
strictly comparable, and with Mr. Dines's instrument it would be perfectly easy 
to ensiu*e absolute similarity in construction. He thought Mr. Dines should be 
congratulated on the production of such an instnunent, and also that all were 
much indebted to him for the great pains he had taken in the matter of wind 
force. 

Prof. Lauohton said that in aU the work carried out b^ Mr. Dines it was 
difficult to know which to admire most — his methods or his results. He had 
watched the progress of Mr. Dines's anemometrical investigations with very 
great interest, and would most heartily congratulate both Mr. Dines and the 
Society on what seemed a satisfactory solution of this much vexed question. 

Mr. C. Harding remarked, in reference to what had been said by Captain 
"Wilson- Barker, that he understood that Mr. Dines's instrument gave absolutely 
true results. It had long been known that the pressiu-es of 60 and 70 poimds on 
the square foot, which had been recorded on various occasions, were incorrect, 
and he was extremely pleased to see Mr. Dines's new and useful arrangement 

Mr. Curtis said that it was one of the merits of Mr. Dmes's new form of 
indicator that, in addition to its simpHcity and compactness, it could be easily 
attached to the self -registering apparatus devised for the tube anemometer, and 
described by him in a recent paper read before the Society. The two could be 
worked from the same head, and while the one would give a continuous record of 
the force, expressed either in pressure or velocity, the other would enable us to 
note the force at any moment ; the combination making the instrument com- 
plete. The tube anemometer would be of great service in those cases where it 
was desired to have the indicator in a place to which the mechanism of any of 
the ordinary forms of anemometer could not readily be brought. 

Mr. Symons said that for many years past he had repeatedly drawn attention 
to the unsatisfactory exposure of anemometers, and was glad to welcome Mr. 
Dines's instrument as being independent of buildings for purposes of exposure. 
The head was so simple that it could be mounted on a pole free from all 
obstructions. He thought that naval meteorologists would rejoice at the pros- 
pect of having an anemometer which could be fixed to the mast of a ship, so 
that there was some prospect of trustworthy anemometrical observations being 
made at sea. He should like to see the instrument arranged so that a continuous 
record could be given. 

Mr. HioHAM said that he had made a study of the question of anemometers, 
and had urged Mr. Dines to proceed with the work of perfecting his form of 
tube ememometer, as such an instrument was much needed for engineering pur- 
poses. He thought it would be possible to combine his method of electriciBdly 
recording the direction of wind (as shown at the Society's Exhibition of 
Instruments in March) with Mr. Dines's instnunent, using the same vane, so 
that the direction of the wind as well as its pressure could be simultaneously 
ascertained. 

The Chairman (Mr. Brewin) inquired whether Mr. Dines had yet had time to 
compare the results of the working of his new form of anemometer with other 
apparatus for registering wind force. 

Mr. Dines, in reply, said that oil might be put on the surfece of the water in 
the bulb, but that it would not do to put it in the tube, because the capillary 
attraction of water in a greasy tube was so uncertain. He preferred oil to water 
chiefly because with oil the perfect cleanliness of the tube was not of so much 
importance. When making the anemometiical comparisons, he had at first 
intended using Hagemann's instrument, but he found that owing to the fact that 
the given velocities depended on the air pressure of the room in which the re- 
cording apparatus was placed, it could not be relied upon to give accurate 
results. With regard to the accuracy of this instrument, he had obtained the 
constants by direct trial upon the whirling macliine at velocities reaching up to 
70 miles per hour, and also he had found that when exposed to the natiural wind 
Bide by side with a pressure plate, the means recorded by the two had differed by 
less than lA per cent. He agreed with every word that Mr. Symons had said about 
the evils of exposing anemometers close to chimney stacks and other obstacles to 
' e free motion of the air. In reply to Mr. Curtis he said that the instroment oordd 
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be used in connection with the self-recording apparatus described in the paper on 
" Anemometer Comparisons," and worked from the same head. If used on 
board ship, the inclination of the bead to the vertical, as the vessel rolled, would 
not naatter, and the recording apparatus might be placed on gymbals, but the 
motion of the mast head, caused by the rolling, would produce an artificial 
wind which it would be very hard to eliminate. 



MOVING ANTICYCLONES IN THE SOUTHERN 

HEMISPHERE. 

By H. C. RUSSELL, B.A., F.R.S., F.R.Met.Soc., 
Sydney Observatory, New South Wales. 

(Plates n. and III.) 



[Beceived November Ist. — Bead December 2 let, 1892.] 

Since Western Australia established in 1887 a number of new Meteo- 
rologicil Stations, it has been possible to make our Weather Charts more 
complete and to trace the progress of meteorological conditions more minutely : 
and the opportunity has not been lost. Some of the results are of purely 
local value as aids in forecasting. Others seem to have more general signifi- 
cance, and will, I think, be of interest to the Fellows of the Society and 
to meteorologists generally, because they have an important bearing upon 
accepted theories in explanation of *' weather *' in latitude 20^ to 50^ South. 
So much so that I think it will be necessary to modify those theories. 
There can be no doubt that the great extent of ocean, as compared with the 
land, in the latitudes named affords to atmospheric circulation a field in 
which it may approach what it would be if the earth were completely covered 
by water and the atmosphere therefore free from the disturbing influences of 
unequal heating, surface land friction, and mountains. 

The leading fact that our^ investigations have brought to light is that 
Australian weather south of 20^ South latitude is the product of a series of 
rapidly moving anticyclones, which follow one another with remarkable 
regularity and are the great controlling force in determining local weather. 

The fixed anticyclone over the Lidian Ocean in these latitudes, which is 
found in books of reference, must give place to a moving series. It is not 

* In the investigations which lead np to the results detailed in this paper I have 
been very ably assisted by Mr. H. A. Hunt, who prepares the daily Weather Chart, and 
who has carried out many investigations to the saccessfol discovery of weather laws 
hen. 
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difficult, now that the true weather conditions are known, to trace the develop- 
ment of the idea of a fixed anticyclone over this part of the ocean. The 
moving anticyclones are about five times as large in area as the low pressure 
y between them, and they are also moving to the east at the rate of about 
400 miles per day. Now vessels crossing these at random would necessarily 
find five times as much high pressure as low pressure : and if travelling with 
the anticyclone would keep in it for many days, perhaps all the way from 
the Cape to Sydney, as the Hananah did. When all these barometer read- 
ings came to be plotted on the chart the result was a fixed anticyclone, 
which we now know has no existence in fact. It is not so easy to trace the 
history of the ** overland *' fixed anticyclone of more modern writers, but it 
is equally imaginary. The high pressures regularly move on over land as 
well as over ocean. 

It will perhaps be more convenient if I state here, in as few words as 
possible, some of the results obtained, and bring forward subsequently in 
more detail the data upon which they are based. These results may be 
briefly stated as follows : — 

1. Instead of fixed anticyclones we have a series of moving ones. 

2. The average number of anticyclones passing over Australia in a year 
is 42, and so far as the observations go the number varies but little. See 
Table I. (p. 26). 

8. Anticyclones are more numerous in summer than in winter. See Table 
I., and diagrams 9 to 20 (Plate HI.). 

4. The latitude of anticyclone tracks varies with the season, being in 
latitude 87° to 88° in summer, and 29° to 82° in winter. See Table 11. (p. 27). 

5. Upon the average an anticyclone travels across Australia in 7 or 8 
days in summer, and in 9 or 10 days in winter. Since 42 pass over each 
year, the average time of passage over any place is 8*7 days. 

6. The average daily rate of translation derived from all the available 
records is, over Australia, 400 miles; and over the sea and land from 
Natal to Sydney, 458 miles. See page 28. The rate of translation of 
moving anticyclones varies from 200 to 550 miles over land. 

7. The shape of the anticyclone over the comparatively flat lands of 
Australia is an ellipse, with axes in ratio of 2 to 1, the longer axis being 
east and west. The shape, as well as the direction of the major axis, are, 
as a rule, modified when the anticyclone reaches the east coast range, the 
result being a shortening of the major axis, and a bending of the major axis 
to or towards a position at right angles to what it had on the low lands, t,e, 
making it north and south. See diagrams 3, 4, 5, 6 and 7 (Plate 11.). 

8. The winds on the north side of the anticyclone are not so strong as 
those on the south side ; but at the ends the winds have greater velocity, 
and the two winds. Northerly and Southerly, pass each other as if struggling 
to get through between two obstacles, ue. the preceding and following anti- 
cylones. See diagrams 1 to 8. 

9. The intensity of weather is in proportion to the difierence in pressure 
between the anticyclone and the V-depression, but the relation of the 



pressures varies frequently before the wind responds, and it seems as if the 
pressure was controlled from above by the more or less rapid descent of air, 
which feeds the anticyclone. The centre of the descending current, assuming 
that to be the point of greatest pressure, not unfrequently moves about 
independently of the general motion, so that the centre at times seems to 
retreat, without corresponding motion in the extreme parts of the anticyclone. 

10. When the V-depression is deep it is usual for the South-east Trade 
wind, blowing in the north of Australia, to be deflected into a Northerly 
wind in the rear of an anticyclone, which gets heated as it blows over 
Central Australia, and becomes the true hot wind of the Southern Colonies. 
This also explains the sudden shift from hot Northerly to the cold Southerly 
wind, blowing on the following side of the V-depression. 

11. Cyclonic storms are very unusual, and do not appear more than 
once in two or three months. These come from north-east to east, or from 
the north-west coast across the Australian continent to the sea at the Great 
Bight, thence they travel eastward. They do not seem in any sense to be 
part of our weather system, but to be offsets from tropical storms. 

The depression between anticyclones is essentially a V-depression, both in 
the shape of the isobars and the thunderstorms which mark the passage of 
the lowest pressure. 

It is, of course, impossible here to pass in review all the 1,400 Weather 
Charts which have contributed to these deductions ; and I have, therefore, 
gelected for reproduction here a set of eight Weather Charts in which the pas- 
sage of an average anticyclone is clearly depicted (Plate II.). The isobars have 
been reproduced on a convenient and small scale, and these show much better 
than any description what the ordinary sequence of events is. Attention 
may, however, be called to one or two points. No. 1 diagram shows the in- 
coming anticyclone well established on the coast of Western Australia, with a 
passing V-depression in front of it extending over the southern parts of 
South Australia, Victoria, and New South Wales. No. 2 shows the 24 hours 
forward motion and the closing up of the isobars as they reach the cast coast 
mountain range. Nos. 8 and 4 show the further progress of the high 
pressure and the decided effect of New Zealand mountains in intensifying the 
V-depression. No. 5. — As on Sunday we get no telegrams, prohahU isobars 
have been drawn. No. 6 shows the anticyclone over New South Wales, and 
the preceding end of its major axis tilted northwards by the mountains, 
while in Western Australia we see the first isobar of the incoming high 
pressure, and over Perth the V-depression which divides the two. No. 7. — The 
axis of the anticyclone is now nearly north and south, and it has passed over 
the mountains. No. 8. — The anticyclone is over the sea between Australia and 
New Zealand, and with its two axes nearly equal. Such is the passage of an 
ordinary anticyclone. This one was moving at the rate of 460 miles per day, 
which is somewhat above the average speed ; and by referring to the diagrams 
it will be seen that its track is nearly straight, and from west to east. The 
majority of such anticyclone tracks are beset southwards in the middle as if 
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when the anticyclouD reaches the west coaBt range, which trends to sonlli- 
Bonth-eaHt, it is deflected so as to move to the cost- south -cost instead of 
cant ; and that when it meets the eoat coast range which trends to north-north- 
east the track is again deflected by monntains and made to go east-nortb- 
eaxt or north-east. Bee illnstratious of this in diagrams 11, 16, 17, 18, 19, 
and 20 (Plat« lU.). 

Another feature brought ont in the diagrams is the occasional stoppage (f 
the anticyclone. For instance, in diagram 12, track C, the centre wasabont 
the same place from April 25th to May 1st. In No. 16 the track is 
remarkable, the anticyclone lasting 25 days, althoagb it moved every day. 
Of its kind, this is the most remarkable one we have on record. 

Out of a total of 42 anticyclones which passed over Australia in 1891) 
6, or 16 per cent., hesitated or actnally stopped in their forward motion. 
Table I. shows the number of cyclones in each month since Febnury 
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It is difficult to understand how an anticyclone can, to all intents and pur- 
poses, stand still for sever^ days when the whole surrounding atmosphere ia 
moving forward ; and ve have not yet made oat the explanation. But 
facts, and some very significant ones, are accumulating which indicate tbe 
probable explanation. For int^tance, when such a stoppage occurs, the 
isobars in front widen out, showing that the preceding system is moving for- 
ward ; and the closing up of the isobars in the rear shows that the following 
one is coming forward. We know also, as already pointed out, that the 
source of pressure, the descending current in the anticyclone, may, and does, 
vary in locality from day to day with regard to the outlying isobars, eoming 
down at one time on Uie preceding side of the centre and at the next on the 
foUowmg side. This gives an oscillating position to the centre, and it ia 
conceivable that the descending current might come down with snob an incli- 
nation townrds the west as to make its locality stationary with reterenoe to 
land surface, and make it so by the continuous pouring down npon one place. 
But it seems impossible that a mass of air, even that in one anticyclone, 
withoDt reference to its surroundings, measuring as it does 2,000 miles by 
1,000 miles, can be actually stopped in its forward motion. Tbis ptunt is, 
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however, one of those still nnder investigation, and we hope in another paper 
to make the explanation complete. 

In America it is well known that cyclones move 10 to 15 per cent, faster 
than anticyclones, but there the low pressure acquires a velocity of its own 
in addition to that which it has in common with the general mass. The con- 
ditions here, as already pointed out, are different, the low pressure not being 
independent, but tied to the anticyclone by the laws of its being as effect 
is to cause. 

Another point of considerable importance is the normal latitude of the 
anticyclones in each month of the year. At times it is a very uncertain 
matter, for there is as much difference in the latitudes of tracks in the same 
month in some cases as there is in the average tracks for each month of the 
year. Still, taking the 41 years of available records, there is a very obvious 
monthly change of latitude, which is best indicated in tabular form. 

TABLE II. — Monthly Change of Latitude of the Anticyclones. 



Months. 



January 
February 
March . . 
April .... 
May .... 
Jane .... 
July .... 
August .. 
September 
October . . 
November 
December 



i888. 


1889. 


1890. 


1891. 














. . 


37 


38 


36 


. • 


38 


41 


36 


34 


38 


39 


37 


37 


3* 


35 


36 


33 


31 


3> 


34 


27 


27 


27 


37^ 


17 


30 


30 


19 


28 


31 


30 


30 


31 


3a 


30 


30 


33 


3a 


19 


33 


38 


37 


32 


36 


39 


37 


35 


35 



Mean 
Latitude. 



o 

36 
38 

37 

35 

33 
29 

33 




1 Not included in mean. 

It must be borne in mind that the tracks are seldom straight, and that at 
times they are very erratic. The above positions for each month have been 
obtained &om careful eye estimates of the mean positions, and this must be 
borne in mind in using the table. The tracks for 1891, diagrams 9 to 20, 
will illustrate what I mean, and, I think, justify the course adopted in 
preference to that of taking the measured latitude of a series of points in 
each curve. The individual curves are too irregular for such a method. 

It will be observed that the maximum of latitude is in February, a month 
after the hottest month ; and the minimum in June, which is not our coldest 
month. Perhaps, however, June should be rejected from this attempt to 
determine the monthly latitude, because in that month, for some reason not 
obvious, the tracks are much more erratic than in any other month of the 
year, and it is almost impossible to take a mean latitude for it ; and if it be 
rejected the minimum would be between July and August, July being our 
coldest month. 

It is our experience that when an anticyclone track is far from the mean, 
the weather is also fiEur from the mean. For instance, in June 1891 two 
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tracks were down in latitude 87° instead of 27°, and we had, as a consequence, 
14^ inches of rain — an excessive quantity, the mean heing 6 J inches. 

I have ahready stated that taking a large number of anticyclones on their 
passage over Australia the daily translation eastward is 400 miles ; and it is 
a matter of considerable interest to ascertain if they maintain the same 
velocity of translation over the ocean. I have been so far unable to trace 
any connection between the variations in the barometers at Buenos Ayres 
and Sydney, and infer from this that the great mountain chain of the Andes 
so breaks up the anticyclones that the curves are not alike. The only other 
place in like latitude for which I have daily barometer readings, and these for 
only one year, 1890, is Natal. Fortunately there is an obvious similarity in 
the curves. I have compared these with Sydney by having the two plotted on 
the same scale and taking the difference in the times at which marked points 
of high and low barometer readings pass the two places. There are — 

In January 5 cases with a mean of 18 days 

February 5 „ 16 

March 5 „ 15 

April 8 „ 18 

May 4 „ 12 

June 8 „ 14 

July 4 „ 16 

August 5 „ 17 

September 5 „ 14 

October 4 „ 14 

November 8 „ 17 

December 5 „ 15 



Total 51 cases Average No. of days 15*08 

The greatest number of days for the translation of the waves from Natal to 
Sydney is 18 days for April, which makes the daily velocity of translation 882 
miles; the least number of days in any month is 12, in May, which makes the 
velocity of translation 578 miles per day. The average rate for all the months 
is 15 days, which is equal to a velocity of translation of 458 miles per 
day. 

Taking individual anticyclones in Australia the slowest moves at 120 miles 
per day, and the quickest 550 miles per day, the average being 400 miles per 
day. The result of this comparison surprised me by the similarity of the two 
results. I do not, however, think that very much value should be attached 
to a comparison of barometer curves for one year only, still it agrees re- 
markably with that obtained by 4} years' results for Australasia, and the little 
difference is in the direction it ought to be, owing to the obvious friction 
of the land surface, mountains, &c. as compared with the smooth sea surface. 

The two methods of determining the velocity of anticyclones, that is over 
Australia alone, where it is 400 miles per day, and over the space from 
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Natal to Sydney, where it is 458 miles per day, seem to leave no doubt as 
to their persistence. For if they can thus be followed one-third of the cir- 
cumference of the earth, i.e. from Natal to Sydney, it may safely be assumed 
that they travel the other two-thirds of the way, and that they keep up their 
general characteristics. What influence the great obstacle in their path, the 
Andes of South America, may have on them I am not at present in a position 
to say, but I have no doubt, from what we see so clearly in the influence of our 
own comparatively small range of mountains along the east coast of New South 
Wales, that it is a very material one. 

If from Buenos Ayres we could get by cablegram the state of the 
weather from day to day, we should be in a position to forecast the coming 
weather for about a month in advance ; and it may yet be that when our 
investigations, which are now in progress, are completed we shall be able 
to forecast far longer periods. If, for instance, we could ascertain the 
velocity of the translation of the anticyclone round the other two-thirds of 
the globe, as we have done the one- third from Natal to Sydney, or rather 
more than one -third because it extends to New Zealand, then we could 
ultimately forecast the return of weather passing over Sydney. Certainly 
the discovery of the daily translation of anticyclones in our latitude, over 
such a large section of the circumference of the globe, holds out a reasonable 
hope that they may be traced all round, and the prevalence of water points 
clearly to the fact that the conditions are more favourable here than in any 
other part of the earth for normal atmospheric circulation. I do not by this 
intend to convey the idea that I think an anticyclone keeps its shape, size, 
form, and peculiarities for weeks at a time, because I see them changing 
every day. But there are obvious peculiarities which affect a number of 
anticyclones — general characteristics I mean, such as dryness or moisture, 
— which, it may be, attaches to them more persistently than the mere form 
of the isobars. And if so, it will afford good data for long period forecasting. 

If I have succeeded in showing the normal conditions of our weather, as 
that of an endless series of anticyclones passing over to the eastward at the 
average rate of 400 miles per day and keeping within a very moderate range 
of latitude, it will be obvious that these conditions hold out the prospect of 
our being able to predict the weather for some weeks in advance ; because 
an anticyclone with such a rate of motion in latitude 88° south would pass 
round the earth in 49 days (7 weeks). It is true that in isolated anticy- 
clones we find the rate of motion vary considerably over a part of its track ; 
but I think it is a fair assumption to make, that the average velocity of the 
anticyclones, in a given latitude, is the rate of progress of the atmosphere at 
that latitude, and that the apparent variations in rate are simply local 
accelerations or retardations, which would naturally affect masses of air in 
motion under several influences, that is the translation, the constant variations 
in pressure, temperature, &c. As already stated, the anticyclone in passing 
over Australia manifests characteristics which make our weather wet, stormy, 
or fine, and further that the character may, and sometimes does, change 
(luring its progress. 
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But there are characteristics, such as a succession of dry or wet periods, 
which do persistently affect a number of anticyclones. It is quite possible 
that indications of such characteristics may be found and be valuable in fore- 
casting for some weeks in advance ; and also that we may find upon further 
investigation, that there are more definite and valuable characters, which can 
be in some cases discovered in individual anticyclones, indicating their 
persistence and recurrence. 

Many points could be decided if one could ride in the car of a balloon 
on top of an anticyclone during its seven weeks' journey round the earth, 
making notes of weather and places passed. And were it not for South 
America it would be possible to watch an anticyclone passing over Australia 
and New Zealand, and having there a fast steamer which should start at once 
in the front of the high pressure, and make her way in it round the earth. 
Such methods are impossible until the world wakes up to the real value of 
weather knowledge, but when it does the weather could be followed by 
having a second steamer at Buenos Ay res to take up the journey after the 
first one parted with it at Valparaiso. In the meantime we are collecting 
such information as can be obtained firom passing ships. 



DISCUSSION. 

Capt. ToYNBEB, in a letter to the Secretary, said : — 

" Ad I very seldom attend evening Meetings now, perhaps I may be excused 
for sfu'ing a few words in this letter on the subject of the paper. 

"Natal, Australia, and New Zealand seem to lie in a more southern latitude 
than that of more permanent high pressure which is supposed to lie to the south, 
ward of the South-east Trades. These countries are therefore influenced by the 
northern sides of the cyclonic systems which pass to the eastward along the 
southern side of the more permanent area of high pressure, which northern 
sides are perhaps well represented by these waves of high pressure having the 
northern parts of systems of low pressure between them. The diagrams seem 
to support this theory. 

" I have often thought it would be interesting to know what takes place 
between the travelling systems of high and low pressure in the North Atlantic 
and the more permanent area of high pressure which lies north of the North- 
east Trade. Perhaps an examination of our Atlantic Charts might reveal some 
truths on the subject. I am not able to go into that myself. 

** The larire amount of water in comparison with land in the Southern Hemi- 
sphere would most probably lead to more regularity in the motion of these waves 
than may be found in the Northern Hemisphere. This very interesting paper 
seems to throw some light on the subject, and I hope it may lead to more work 
in the same line in both Hemispheres." 

Mr. Scott said that the isobaric lines shown on Mr. Russell's charts were 
apparently based on very few observations ; there were, as far as he knew, only 
four or five stations over the whole of the interior of Australia, so a good deal of 
imagination must be involved in drawing the numerous isobars shown on the maps. 
He would like to know how Mr. Russell had calculated the motion of the anti- 
cyclones, and what was considered the centre of these areas, as in the Nortliern 
Ileinisphere, at any rate, the centres of anticyclones were very ill defined, owing 
to the generally irregular shape which the isobars assumed. He then read the 
following extract from a brief report dealing itUer alia with the motions of 
anticyclones over the Atlantic Ocean, published in the Reiwrt of the Meteorological 
Council to the Royal Society for the year ending March 31«^, 1889, entitled ** ^otes 
of some Results of an Examination of the Atlantic Charts published by the 
Office," pp. 25-26 ;— 
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** An attempt was also made to study the anticyclones or areas of high baro- 
metrical readings. It seemed impracticable to study the position of the entire 
areas enclosed on each day by the isobars of 80*0 Ins., or even of 30*1 Ins., as 
these frequently embraced nearly the entire area of the maps. The isobar of 
30*2 ins. was then selected, as indicating the regions where the excess of baro- 
metrical pressure was most strongly accentuated, and as enclosing areas which 
were manageable. 

'* A map was then drawn for each day on tracing paper showing the positions 
of these areas. These maps were then combined for successive days, by the 
method of a sort of composite portraiture, and the several areas for the (lifer- 
ent days were drawn in different coloured chalks, the same sequence of colour 
being preserved throughout, and the last chart of each series being always 
reproduced as the first of the next. 

" It was found that, as a general rule, not more than three days could be com- 
bined without confusing the pictures. 

" These combination maps were then again combined in order to see what 
evidence was procurable of movement of the areas of excessive barometrical 
pressure (those of 30*2 ins. and upwards) in the middle latitudes of the charts. 
It was not apparently of importance to trace those north of latitude 60° or even 
those over Europe, as both of these classes frequently passed beyond the limits 
of the charts. 

" Thus much, however, has become apparent, that the area of excessive baro- 
metrical pressure, the Atlantic anticyclone, which lies over the Atlantic to the 
westward of the Canary Islands for the greater part of the year, is constantly 
being replenished by travelling anticyclonic areas which advance slowly from 
the westward. They move, therefore, in the same general direction as the cyclonic 
disturbances, the depressions, but at a much slower rate. 

'* The number of such areas that have been definitely traced as advancing 
from the western portion of America to the Central Atlantic during the 13 months 
is 15, and the dates of their first appearances are as follows : — 

1882. August 30 1883. March 9 

September 13 April 2 

October 6 ,,8 

„ 16 July 17 

„ 25 August 1 

November 29 „ 13 

December 4 „ 25 

9 

" It will be seen that no motion of the nature indicated above was noticed 
between the middle of December and the beginning of March, nor again during 
May or June. 

"As regards these periods, during the winter the belt of readings above 
30-2 ins. generally stretched across the Atlantic from Africa to North America. 
In January this was occasionally interrupted, but from February 1st to 21 st 
there was hardly anv change noticeable in this anticyclonic area, as far as the 
portion lying over the Atlantic is concerned. 

'* As regards the second period, the reason that no anticyclones started from 
America to travel eastwards at that time is apparently that during the month of 
May, and June particularly, there was hardly a day on which areas of 30*2 ins. 
showed themselves over the United States. 

** in conclusion, it must be said that the endeavour to connect paths of anti- 
cyclones with paths of cyclonic disturbances at the same date by any obvious 
relation such as parallelism, Ac.j has not been successful.^' 

List op the Anticyclones which apparently crossed the Atijintic 
BETWEEN August Ist, 1882, and September 3rd, 1883. 

1882, Auguit 30. An anticyclone appeared over the eastern coast of Virginia 
and the New England States, and moved eastwards slightly on the 31 st and 
September Ist. It was traceable but not distinctly marked out on the 2nd, but 
reappeared on the 3rd, and on the 4th merged in the eastern Atlantic sys- 
tem. 
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October 6. An anticyclone which had been lying for aeveral days over the 
Eastern States of the Union, began to move eastwards. It advanced very slowly 
and finally died out on the 16th, near the Canary Islands. 

October 16. An anticyclone showed itself in two small patches, one over 
Nova Scotia, the other out to sea. This latter advanced rapidly, between the 
18th and 20th to the central Atlantic, west of the Canaries. There it was sub- 
sequently joined by another which had appeared over British Columbia on the 
16th, and had also crossed the ocean. The two coalesced on the 24th, and re- 
mained in the same position till the 29th, when the system grew smaller, moved 
eastward, and finally passed out of view over Algeria on November 1st. 

October 25 An anticyclone, which had possibly come from the north-west, ap- 
peared over Florida, October 25th. It moved northwards and then across the 
Atlantic, and on November 1st stretched across (in latitude 40°) from Spain to 
longitude 70°. It finally extended eastwards and lay over Europe for several 
days, combining with one which appeared over Lapland on the 2nd, and advanced 
southwards to meet it, lasting till November 4th, when it disappeared. 

November 28. A large anticyclone lying over the American lakes threw out 
an arm over Nova Scotia. This broke off and travelled rapidly across, joining 
the eastern area December Ist. 

December 4. The same process was repeated, a portion of the American 
anticyclone separated itself from that continent and crossed the Atlantic, joining 
this latter area on the 5th. On the 6th a large anticyclone stretched nearly 
across the ocean. Subsequently it drew more to the eastward. 

December 9. An anticyclone lying over Bermuda moved eastwards, and 
reached the central Atlantic on the 13th, when it became very small. It was 
followed by another, which on the 13th exhibited two separate areas, oflf the 
American coast, which died out there. The original anticyclone grew larger, and 
about the 21st passed over to the coast of Africa, where it finally disappeared at 
the end of the month. 

1883, March 9. A small anticyclone disengaged itself from the American 
continent and travelled across to near the Cape Verdes. It was i followed by 
another, starling on the 12th, which joined it on the 15th, and then the two 
remained in the same district for 5 days. 

Ajrril 2. An anticyclone appeared over the American lakes and crossed east- 
wards to the central Atlantic, where it remained till the 9th, when it became very 
small. 

A/jril 8. An anticyclone appeared over the States and advanced eastwards 
until the 10th, when it lay in 00° W. On the 11th it joined with another which 
had been over the United Kingdom on the previous day. This joint area 
remained in the same region until the 22nd, moving slightly eastwards. 

July 17. An anticyclone appeared near Fort York, and moved south-east- 
wards till on the 21st it was swallowed up in the Atlantic anticyclone which had 
stretched out westwards. 

Auffust 1. An anticyclone which had been lying near Fort Simpson began to 
move southwards, and advanced very slowly until it was swallowed up on the 
13th. It is traceable on every day except the 9th. 

AuguHl 13. An anticyclone appeared over Lake Simpson, and moved steadily 
eastwards till it joined the Atlantic anticyclone on the 16th. 

Au(funt2i). Another anticyclone, similar to that last named, appeared near 
Lake Athabasca, and advanced till it too was swallowed up in the Atlantic anti- 
cyclone on the 30tli. 

Mr. Scott also showed by means of seven daily charts for October 18th to 
24th, 1882, what changes and movements took place in the anticyclonic areas 
prevailing over the North Atlantic during the week selected. He considered 
that a great deal more information than Mr. Rnssell had available would be 
required to prove the case which he (Mr. Russell) appeai-ed to think he had 

made out. 

Mr. C. Harding said that there appeared to be a considerable difference 
between the tracks given on Capt. Hepworth's maps, and those shown on Mr. 
Russell's maps. During the summer months Mr. Russell should have given the 
ks of the anticyclones further to the southward of Australia, as Capt. 
worth had shown. It was to be regretted that Mr, Russell, while making 
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absolute Btatetnrnts concerning the movements of an ticy clonic areas, did not 
supply proofs of the correctness of such statements, or show how they were 
obtained. Mr. Russell had supposed that anticyclones travelled from Natal to 
Australia, but, in his (Mr. Har(ung's) opinion, a careful study of meteorological 
charts for that region showed that anticyclones never moved in the manner he 
supposed. The charts of atmospheric pressure in these regions, prepared by 
Lieut. Baillie of the Meteorological Office, indicated that in the high pres- 
sure areas there was no range in barometrical pressure, which was good 
proof of the permanency of the anticyclone. Areas of low pressure were never 
found within the limits of the region covered by tliese anticyclonic areas, but on 
either side of these areas the presence of low systems was very apparent. 
Mr. Russell stated that in Australia the anticyclones were five times as long in 
duration as cyclones: he (Mr. Harding) thought that it would be interesting to know 
if this were really the case, as it was certainly not so in the British Isles, otherwise 
we should enjoy ^ve times as much fine weather as wet weather. The late Prof. 
Loomis, who had devoted a great deal of attention to the study of areas of high 
pressure over the globe, had stated in Chapter II. of his revised edition of 
OmiribuHom to Meteorology that the higher the pressure in these anticyclonic 
systems the more southerly was their track. Lbomis did not deny the existence 
of permanent areas of high pressure, but he had chiefly discussed the moving 
systems. It had been generally believed that Westerly winds prevailed almost 
exclusively in the Southern seas, south of Australia, but recent research had shown 
that this belief was erroneous, as Easterly winds were frequently prevalent. 

Rev. W. Clement Ley, in response to the request of the President, said that 
only having heard a part of the papers under discussion he was not able to offer 
any remarks upon them, but he was certainly inclined to think, with previous 
speakers, that the results put forward were based upon too small an area of 
ODservations. 

Mr. Harries pointed out that Mr. Russell had fallen into the error of suppos- 
ing that because areas of high pressure passed across Australia from west to 
east, therefore they must have maintained their independence and travelled more 
or less steadily all the way across the Indian Ocean from 'South Africa. In 
his own opinion there was no justification for such an assumption. What 
really took place was no doubt analogous to what occurs in regions bordering 
on the North Atlantic. Mr. Scott had limited iiis remarks to the feeding 
of the Atlantic permanent anticyclone by other areas of high pressure 
advancing from the westward, out a glance at the diagrams enabled 
UB to say that at the same time the permanent area becomes elongated in an 
easterly or north-easterly direction, until finally a portion is detached and 
on the last diagram such an area is shown over Algeria, while the parent 
area maintains its position out on the ocean. This process of absorption 
on one side, and of expulsion on another, is constantly going on, many, 
probably most, of the European high pressure systems being offshoots of what we 
know as the permanent anticyclone. As to the idea of connecting together the 
barometrical variations at Natal and Sydney, without considering the conditions 
over the intervening sea space, he (Mr. Harries) would remind the Fellows that 
fonr years ago a Fellow of the Royal Astronomical Society announced in the 
Times that he had discovered that the fluctuations of the barometer in London were 
repeated in Jamaica seven days later, and that consequently the West Indies 
should be warned from the Metropolis of the approach of weather changes ! 

Prof. Lauohton inquired whether the remarkable tracks shown in Mr. 
Russell's map for July were to be understood as having been laid down from 
actual observations. He had no idea that there were so many barometric 
stations in the interior of Australia, as this map, more particularly, seemed to 
imply. 

Mr. Inwards inquired how many observations were utilised in the prepara- 
tion of the charts of the North Atlantic shown bv Mr. Scott. 

Mr. Scott said that about 1,000 observations ^600 over North America and 
Europe, and 400 over the sea) were used every day in the preparation of the 
daily charts, for the 13 months, August 1882 — August 1883 inclusive, published 
by the Meteorological Office. 

Mr. Strachan said that he thought that Mr. Russell had fallen into error in 
tlunking that the anticyclones travelled to Australia from Natal, but was 
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right ia iUtiing that ihe high pressnre areas came into Australia firom the west- 
ward. 

C^t. Wilsox-Bakker said he thoogfat the title of the first paper was mislead- 
ing, as it dealt onlr with the rate of the anticyclones orer Australia. It most be 
remembered that the rate of translation of anticvclones might be considerably 
increased hj the land influences. He was quite in accord with the opinions 
expressed bj other speakers as to the permanence of the oceanic anticyclones, 
thoogh these rarj eonsiderablj in size. He thought the papers were Taloable, as 
it was bj the aid of such pxpen that we could extend our knowledge of 
meteorology. 

Mr. Syxoxs said that the allegations against Mr Russell's paper seemed to be 
that the charts were a grand illustration of the scientific use of the imagination, 
because thej were f oanded on so few obserrations. But it must be remembered 
that these ob»enrations were the best obtainable. He believed that each chart 
showed approximately the general atmospheric conditions prevailing over 
Australia during the period to which it referred, and that the conclusions based 
upon hundreds of them were sound. When the difficulties with which both Capt. 
Hepworth and Mr. Russell had had to contend were considered, he thought that 
the wori^ they had accomplished was creditable and that future researches 
would prove it to be raloable. 



THE TRACKS OF OCEAN WIND SYSTEMS IN TRANSIT 

OVER AUSTRALASIA. 

Br CAPT. M. W. CAMPBELL HEPWORTH, F.B.Met.Soc , F.B.A.S. 

(Pkte IV.) 




[Receiyed October 8rd— Read December Slst, 1882.] 

As an aid to the study of air circulation on the south and south-east 
coasts of Australia, I obtained for the year ending September 5th, 1891, the 
daily Weather Charts of Australia and New Zealand, prepared at the Sydney 
Observatory under the direction of Mr. H. C. Russell, F.R.8., the able 
Government Astronomer of New South Wales. 

I hoped from an examination of these records to ascertain the positions of 
the centres of high and low pressures from day to day, and also, if possible, 
to obtain a mean from the tracks thus deduced ; and when my investigation 
was completed, it occurred to me that the results, imperfect though they 
be, might prove interesting to the Fello>vs of this Society. 

The observations recorded in the Weather Charts are made at 9 a.m., 
local mean time, and the maximum number of stations at which they arc 
taken is 74 ; but over such a vast area, observations from even twice the 
number of stations would be quite inadequate for the evidence required, and, 
moreover, consequent upon the occasional interruption of telegraphic com- 
munication, observations from many stations are sometimes not obtainable, 

ticularly from those in the west and north-west. It is to be regretted 
the observations are not taken synchronously, as the differaice of time 
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between the eastern and western stations is considerable. It is also on- 
fortiinate that no charts are published for Snndays. 

The fireqnent dotted lines on these charts, indicating interpolated and 
assiimed isobars, make any attempt at absolate accuracy in determining the 
positions required impossible. 

From such data, then, the approximate positions of the ceutres of liigh and 
low pressure have been deduced ; and delineated ou four maps, two of which 
deal with the four winter months of May, June, July, and August ; and two 
with the five summer months of November, December, January, February, 
and March (Plate lY.). The months of April, September, and October, 
during which the distribution of atmospheric pressure over Australasia is 
undergoing a change, and at times produces features which are characteristic 
both of the winter and summer seasons, have been omitted. 

In the maps devoted to low pressure the assumed approximate centres are 
shown by dots, and when it has been possible to trace the progress of a 
system the dotted daily positions have been joined by lines, an arrow mark- 
ing the spot where the depression was last charted, before being lost to 
recognition. The same plan has been adopted in preparing the high pressure 
maps, with the exception that the approximate centres of high pressure are 
shown by small rings instead of dots. 

In fixing the positions of these centres I have generally adopted Mr. 
Russell's conclusions and interpretations of the isobaric lines, but 
occasionally another rendering has been chosen. In most cases 
the positions assigned to the centres of low pressure to the south 
of Australia and New Zealand may be too far north — their true positions 
certainly are not further north — and in the north uf Australia too far south — 
they are not further south. Similarly the positions assigned to the centres of 
aaitieyclones approaching Australia from the sou tli -west may be placed too 
fiu* to the north-east, but their true positions have certainly not a more 
north eastward situation. 

During the winter months, when pressure over Australia is relatively high, 
the centres of cyclonic disturbances, repelled by the higher pressure, take a 
more southerly path than obtains during the summer months ; and during 
the four months under notice, two instances only are recorded of the centre 
of an invading depression " effecting a landing," so to speak. 

During the summer months likewise, the cases in which centres of low 
pressure, advancing from the westward and south-westward, have taken a 
course across the land are few ; for, as a rule, the low pressures situated in 
the north are not progressive ; the weather being at this season to some 
extent monsoonal ; the Arafura and Timor seas being under the influence 
of the North-west monsoon. 

The wind systems, which make their first appearance to the westward and 
south-westward, advance to the eastward rapidly, and frequently very rapidly, 
during the winter months : but during the summer months they usually move 
more slowly and not unfrequently recurve. Their progress is retarded, of 
course, by contact with the areas of high pressure which they encounter ; the 
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mean of the tracks of those anticyclones, moving also from west to east, appears 
to be across the southern portion of Australia and onward, crossing the 
islands of New Zealand, during the winter months ; but to the southward of 
West and South Australia, across Victoria and New South Wales, and 
thence to the north-eastward, avoiding New Zealand, daring the summer 
months. 

The oft recurring phenomena of an axial motion of the isobars in their 
transit across Southern Australia, and more especially on their near approach 
to the eastern seaboard, has been pointed out to me by Mr. Russell. 
Those belts of equal barometric pressure frequently assume the contour of 
the coast lino, forming an ellipse extended in an east and west direction. 

The coast ranges appear to act as a barrier, and the system is consequently 
often found to turn on its axis, the ellipse gradually becoming extended north 
and south, and the isobars closing until, by the advancing low pressure, the 
system is forced to the eastward and north-eastward over the Pacific. 

Each eastward advancing area of low atmospheric pressure is, I believe, 
consorted with an area of high pressure, which, on approaching the coast of 
Western Australia, becomes merged in the anticyclone, wh'ch may be con- 
sidered normal over that Colony during the winter months, with the result 
that the progress of the system eastward is considerably retarded. 

During eight months of the year the prevailing winds on the steam route 
between Bass Strait and Capo Lecuwin are Westerly ; but Easterly winds 
often blow steadily for days from the middle of December to the middle of 
April ; (the sea immediately to the southward of the Great Australian Bight 
being under the influence of an anticyclone), and continue until the influ- 
ence of the higher pressure to the southward is overcome by the encroach- 
ment of an area of low pressure. During the winter months the only 
Easterly winds that are experienced blow in the van of areas of semi-cyclonio 
origin, freshen when the wind has veered by North to North-west, and blow 
home from West-south-west to South-west, unless the approach of another 
disturbance, advancing from the westward, checks the increase of pressure, 
and thereby causes the wind to fall light and to biick to the Northward, 
from which quarter it will again freshen with a falling barometer. 

For weeks the wind will veer and back between North and West, each 
succeeding wind system asserting its influence in transit until a temporary 
cessation in the invasion occurs, when the wind veers to Southward. 

The check given to these semi-cyclonic systems in their course eastward by 
the areas of high pressure, situated over, or immediately to the southward of, 
Southern Australia, which they overtake, is patent to all observers who make 
the passage to Bass Strait by the Cape of Good Hope route in a full powered 
steamer ; for whereas wind systems fallen in with between th'e meridian of 
the Cape of Good Hope and that of Cape Leeuwin nre rarely overtaken and 
passed, they are frequently outrun between the latter meridian and Bass 
Strait, the wind backing, and the barometer rising steadily; but the 
same observer will, soon after the steamer's arrival at the first port of call, 
jTonew his acquaintance with the overtaken wind system. Mr. Russell has 
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calculated the mean velocity of these wind systems to be about four hundred 
miles per day. I am, however, only stating my experience of their occa- 
sional low rate of motion. To those who navigate the Australian coasts, the 
probability of a change of wind off its south-easternmost point, i.e, at Cape 
Howe or Gabo Island, is well known. 

The tendency of the wind on the south-eastern coast is to flow parallel 
with the land, as the general distribution of pressure over Australasia would 
lead one to expect. 

During all seasons of the year Northerly or North-easterly winds 
are experienced on the coast of New South Wales and Southern 
Queensland, while the trough of depressions to the southward of South 
Australia, and passing across, or to the southward of Victoria, are still to 
the westward of the 150th meridian. 

In winter, owing to the greater rapidity with which such systems travel 
eastward, these Northerly and North-easterly winds are short lived during 
this season ; but during the summer months, wlien the mean pressure over 
the land is lower than that over the adjacent sea, and when the low pressure 
systems move more slowly, they blow for many days, pressure giving way 
or having a tendency to give way all the time, until the trough having 
passed eastward, the wind shifts in what is colloquially known as a 
"Southerly Buster." 

The salient features in air circulation — ^the changes of wind and weather, 
and the progress of gales along the shores of Australia — ^have been accurately 
described in the Australian Directonj, and it is not the purport of this paper 
to deal with that portion of the subject further than is requisite for 
exemplification. 

In my paper, read before this Society in December 1890, dealing with the 
track of wind systems in their transit across the South Indian Ocean, I con- 
tended that the centres of these wind systems travelled to the eastward on a 
more polar path during summer months than in the winter. A survey of 
Mr. Russell's daily Weather Charts appears to bear out this theory. 

The experiences of voyages made by me to Australia via the Cape of Good 
Hope, subsequent to that date, have tended to confirm me in the opinion I liad 
formed ; for in running down the easting in July (winter month) of last year 
between the 44th and 45th parallels, gales commenced at North, blew hard- 
est at North-west, and moderated with a sudden shift of wind to West ; 
while in July of this year (1892), when running down the easting between 
the 45th and 4Gth parallels, gales commenced at North-north-east, blew 
hardest at North, and moderated at North-west. In the same parallels during 
the summer months, no gale in my experience has blown home from any 
point to the northward of north-west, and rarely to the northward of west; 
but as a rule, the strongest blow has been experienced from some point 
to the southward of west. It is noteworthy that in the South Indian Ocean 
the strongest gales near the centre of a wind system blow on its left front 
between north east and north-west with a rapidly diminishing pressure, the 
wind moderating and pressure increasing as the wind veers to the westward^ 
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whereas galea cironlating at a poaition in the Btorm-field remote from its 
centre, blow hardest from some point to the southward of west whan the 
centre has passed, and the pressure is rapidly increasing ; the wind having 
been comparatively moderate from some point, or points, to the northward 
of west, when the mercury was fast falling. In other words the wind blows 
hardest with a falling barometer in front of a wind system near its centre, 
but with a rising barometer in rear, remote from its centre. 

The foregoing remarks upon the track of wind systems across the South 
Indian Ocean have been introduced, because not altogether irrelevant to the 
subject of this paper, and because it is hoped that information of any kind 
concerning the meteorology of any portion of the desolate Southern Seas 
may be acceptable. 



A NEW INSTRUMENT FOR CLOUD MEASUREMENTS. 
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In the Annuaire de la Soc'M Meteorologiqus ds France, Tome XXXVI, 1888, 
p. 163, Mens. Lettry,* in consequence of a paper which I printed there on our 
cloud measurements, proposes a new kind of measuring instrument, which is 
really a •* cloud equatorial." Though, at present, I have no time to spare on 
practical work in this matter, yet, as cloud measurements were taken up as an 
international enterprise by the Meteorological Conference m Munich last year, 
I think it desirable to discuss the best methods for such measurements. This 
is my reason for giving here a brief sketch of the theory of this cloud equa- 
torial. It will serve equally well for the photographic or eye-observation 
method. The adjustment of this instrument, and the making and calculation 
of the observations obtained by means of it, will be simpler than if the theo- 
dolite type were used ; nor will it I think cost much more. 

As to the theodolite employed for our cloud measurements, I have already 
communicated a short paper on it to this Socicty.=» It may be observed that 
the formulae there given hold good only as long as the vertical axes of the two 
theodolites are very nearly parallel, which wiU be the case if they are not too dis- 
tant from each other.' Suppose, for instance, this distance to be a nautical mUe, 

1 Note snr nne modification & la mfithode de M. Nils Ekholm. 
» Some methods for cloud measurements. Quarterly Journal, Vol. XIV. p. 124. 
» This inalso said in our paper ; Mesures des hauteqrs et 4e8 moqvements 4e8 naagei 
p 6. note I, ^ 



KKHOLM*— A. XKW IKSTBUBiSNT.FOB CLOUD MSAaUBBMEMTS. 



89 



then the inclination of the axes will be 1', and may not be neglected in the case 
of very exact measurements. Thus if the base length is taken as large as 2 or 8 
nantical miles, which will be a suitable base for measuring accurately the 
height and velocity of cirrus clouds, the inclination being 2' or S', our 
formulfe ought to be corrected for it, or else the axis of the one instrument 
must be inclined by that angle towards the other in their common vertical 
plane, in order to make the axes parallel. But the former proceeding will 
complicate the calculation, and the latter will involve practical difficulties. 
No such difficulties will be found by using the equatorial t3rpe. But the 
greatest advantage of this instrument will be that it diminishes very much 
the difficulty of finding identical cloud points, the observers always being able 
to direct the sight- lines in the same plane. 

Mons. Lettry states the principle very clearly thus : Let us have an in- 
definite plane moveable around the straight line AB joining the two stations 
A and B (figure 1). Let this plane at first coincide with the horizontal plane 
ABU and then be turned up to touch the cloud in a point C (in some exceptional 
cases there may be more than one such point, but they may in most cases 
be surely identified by means of telephonic communication). 




7 



The angular height HDC or its complement the zenith distance ZDC 
will be read on the circles of the instruments, and will be equal when the 
instruments are properly adjusted. Also the angles BAO and ABC will be 
read on another pair of circles ; and hence the rectangular coordinates of C 
may be easily calculated. It will not be necessary, of course, to make the plane 
ABC touch the cloud, it may cut the cloud, and yet the observers will 
generally be able to identify a point ; or they may, if they please, determine 
a cloud point by means of telephonic communications only, and then aim at 
it without knowing beforehand the angle HDO ; but immediately after they 
will read their circles, and then, if they have not very nearly the same value 
of this angle, they will have failed to find the same point. This is a very 
great advantage, as Dr. Hagstroin and I have had a great number of failures, 
the observations having to be rejected afterwards when we came to make the 
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ftalonlation, and more than onee ve hitve been obliged to give np the work, 
as we could not agree at all on which was the same point of the clond. 

Figure 2 is a sketch of the inBtromeitt as I think it may be coiutraot«d. 

The axis A B rests on shaped Y bearings in an iron frame supported by 
three leveUing screws. A divided circle C, fixed on the axis, and an index 
witii vernier, fixed on the frame at B, enable us to read the angle described 
by turning the axis. A level L is also fixed above the index on the frame 
parallel to C or perpendicularly to An. Another level {not represented in 
the figure) may be placed on AB in order to adjust it horizontally. 




AB is pierced in the middle perpendicularly to its length by a cylindrical 
hole, through which a second axis in introduced, Rupporting the tube T and 
the circle K. Those are balanced hy a counterpoise F, which may be re- 
placed hy a photographic camera. An index with vernier (f fixed on ^B 
euabloB us to measure tlie angle between ^JJ aud the sight-line of 7. By 
means of two pairs of tongs provided with clnmp screws (not represented) 
the axes may be fixed ; aud these ton^s nay have a finer adjustment screw. 

By moans of simple manipulations, well known through the theory of 
astronomical instruments, the equatorials may be adjusted. 

1. The sight-line of the tabe J mast be in a plane parallel to AB {ot in 
other words there must be no collimation error). For this, the axis ^Band 
the axis supporting T must be perpendicular to each other, and the latter 
axis must be perpendicular to the sight-line of 7^. 

These two adjustments may be performed thus ; — a distant mwk is set up 
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approximately in the prolongation o{ BA, the tube T is directed to it and 
elamped in that position.^ Then AB is turned round 180° on its axis. 

Now if the sight-line be exactly parallel to AB, it will still be directed on 
the mark. If not, another similar mark is set up in the latter direction ; 
then the exact point of prolongation oi AB will be midway between the two 
marks. One of the marks having been placed there, the sight-line must be 
exactly directed on it by means of the adjusting screw of the vernier and 
those of the cross thread. 

Now the axis supporting T is turned through 18CP, and thus the sight -line 
directed from A io B, A mark is set up in the prolongation oi ABy and, as 
just shown, adjusted so as to be exactly in that line. Then, if the two axes 
of rotation be exactly perpendicular to each other, the sight-line will be 
directed on this mark also, and the instrument will be adjusted. If not, the 
sight-line must be adjusted so as to be on the mark, the onehalf of the devia- 
tion being taken away by adjusting the cross thread, the other half by adjust- 
ing the axis supporting the tube, by means of screws adapted for displacing 
slightly one of its bearings. 

These operations must be repeated until the sight-line of the tube remains 
directed on the first or second mark, when AB is turned round. Then the 
adjustment is completed. 

2. The index errors of the circles must be determined and, as nearly as 
possible, eliminated. 

The zero point of the circle may conveniently correspond to the position 
of the sight-line of T in the vertical plane, the air bubble in the level L 
being at its middle point. The index error is found by sighting with T at a 
distant object approximately situated in a direction perpendicular io AB, 
reading the circle C and the level L, then turning T as well as A B through 
180,° sighting at the same object and reading again. This error may be 
eliminated if there are adjusting screws to displace the index or the circle. 

The zero point of the circle E must correspond to the position of T 
parallel to AB, and the index error is immediately found by reading the 
circle after the collimation error is got rid of, as shown in 1, and it may be 
eliminated' in the same way as the former error. 

8. The angle formed by AB with the horizon {jnclinalion) must be 
determined. 

For this, placing at first A B horizontally by means of the level placed on 
it (adjusting the level in the ordinary way and thereby determining the 
inequality of the pivots, if such exist), the sight-line of the tube T is set also 

1 This mark may conveniently be a circular dirtc, the radius of which is equal to the 
distance of the tube from AB. Then if the sight-line be directed on a convenient 
point of the ciroumference of the disc, the effect of the eocentiic position of 7* in re- 
Bpect to AB wiU be eliminated. 

* Other instmmental errors may be neglected if the instrument is carefully made 
viz. error of eccentricity ^ because there are two opposite verniers, error of divUion^ 
because a greater accuracy than 0°*0l is not needed, error of fiexion^ because the jq. 
^tnnDent most be very strong and rigid. 
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horizontally by means of the circle, or, as described in 1, by means of a mark. 
This mark will also serve for the last adjustment. As will be shown in the 
next moment, a certain angle of inclination mnst be given to the axis ABt 
and in order to do this the axis must be made to form that angle with the 
sight-line of AB hy means of the circle E, and the instrument then adjusted 
by means of the foot screws, so as to make the sight-line again horizontal, 
the horizontality being controlled by the mark.^ 

4. Lantly, two of these equator ials must be placed in a proper position, 
so that their axes are in a straight line, which should be horizontal, if 
possible, because the adjustment and calculation are then easiest. If the 
instruments are visible from each other, this may easily be done by two 
observers operating simultaneously. If not, the position of their common 
vertical plane must be found and indicated by a mark for each instrument. 
Also their rectilinear distance and difference of altitude must be determined 
by triangulation and levelling ; then the inclination that must be given to 
the axes, in order that they may be in a straight line, can be easily calculated, 
and the last adjustment performed as shown above. These adjustanents are 
not more difficult and laborious than those one must perform when using 
theodolites, if these instruments are not visible from each other. Of course, 
the azimuth of the base must also be determined, according to well-known 
methods. 

Thus the instruments are placed and made ready for use. 

As to the form of the foot-frame represented in Fig. 2, it may perhaps 
advantageously be modified. This frame must, of course, be large enough, 
so that the observer has sufficient room for his head and arms during the 
observations. Perhaps the best plan will be to divide this frame into two 
parts supported by two diflfercnt stone piers, between which the observer 
may comfortably place himself. In this case the levelling screws may act on 
special pieces sliding in the frame. 

Fo7'nmI(e for Calculation. — In order to calculate the rectangular coordi- 
nates of the cloud point C (Fig. 8) let the oue instrument A be taken as 
origin, let the axis of .r bo the lino A /> joining A to the other instmment B, 
taken positively in that direction, let the axis of y be the horizontal line A Y 
perpendicular to /17>, taken positively to the right, and the axis of z perpen- 
dicular to these axes, and positivo upwards. 

The angles Z^DC = 6, BA(^, = a, and ABC = /?, being given by observa- 
tion and the base length AB = b being known, we easily find 

_ h sin /3 cos a , 6 sin a cos /3 \ 
^2^__.j.__ ^ ' - =^0 — — J— ■— \ 

sin (a + /3) sin (a -f /)) 

Z» sin a sin /3 sin b . 

Dh = u = : — . — ;->jv y (I) 

^ sm (<i+p) ' 

b sin a sin fi cos S 
^^ - ' = Bin (a +l8j~ 

* This adjastment may also be made by means of the levelling serew at J, if the 
distance between its thread windings be exactly measared. 
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These fommlfiB will suffice, if ^^^ be horizontal ; if not let AX,, drawn 
horis<mtally firom A in the vertical plane of AB (or AX), be taken as the 
axis of A', the vertical line AZ^tLB the axis of Z, while the axis of y remains 
unaltered. Let the angle of inclination BAXi (or DADi) taken positively 
upwards, be called y ; then we will have 

ADi = Xi = X cos y — 3 sin y ' 



EyC = Zi = j: sin y+z cos y 



• • • 



(2) 



The formnlsB (1) are very convenient for logarithmic calculation. The 
formulae (2) may be easily tabulated, as y is a constant. 



1 




Y 



Fig. 3 



If the observers use the last method above mentioned, the sight-linos of 
their tubes may not be exactly in the same piano ; then the most accurate 
method of calculation will be to determine the coordinates of the middle 
point of the shortest distance of the sight- lines. Though the formula; for 
this case may perhaps not be needed, yet as they are simpler than the corres- 
ponding formulte for theodolites used for our calculations (loco citato p. 129), 
I shall give them here. 

Let Ci and C, be the points at which the two sight- lines meet, respectively 
the line of their shortest distance ; x^ y^ ^l, and x^, y^^ z^, the rectangular 
coordinates of those points and x, y, ;: those of their middle point C, the axis 
of coordinates being taken as above in (1). Let Si and 8^ be the values of B 
(Fig. 8) corresponding to the sight-lines -4C, = ri and B( ^ = r^ ; let be the 
angle between them. Then we shall find : 



8in« f= cos« ?_+_^+ sin a sm /? sin« Az^« 
2 2 2 



(3) 



and 



-•+^«=: ^(cosa + cos/?) cosec' 1 = - cos":+^co8 ^"''. cosec'-^ 
2 ^^ ^ ^ 22 2 2 2 



r.^r 



e 



*:=— (cos a--cos B) sec* - = i-sin 
2 4^ 22 



H^sin^^sec'd 
2 2 2 



... (4) 
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By meaos of (8) and (4) rj and r, may be calculated, and then the eoor- 
dinates by means of the formalae : 

oTj = Tj COS a a*, = 6 — r^ COS )8 a? = '"o^*^ 

y, = r,8in a sin 8i y, = r^ sin ^ sin S, y = ^L+i^? |^ (5) 

z^ s= r, sin a cos S, ^ = r, sin ^ cos S, « -= ^LjlL^ 

2 / 

If -<4 7i be not horizontal, the definitive coordinates X^ T, Z mast then be 
calculated by means of (2). 

The shortest distance of the sight-lines and the mean error of z may be 
calculated as shown in our first paper. 

But, generally, if the observations are good, 5j — fi^ wiU he so small 
an angle, that one may put sin* * — * = and cos ' ^ s=.l ; thus by 
(8) : = 180°- (a + /?). Then (4) will reduce to 

n=-/f°/^^^andr,= X^ ^ ^ 
' sm (a + ^) sin (a + ^) 

and the values of u*, y and z given by (5) will be the same as those given by 
(1), if we put there '^ * instead of 8. Also the shortest distance A will be 

A = 2 sm ' — • -.— — J^ (6) 

2 8m(a -\- /3) ^ ^ 

and ^ns the mean error of z easily calculated. 

The fonuulae for calculating the direction and velocity of motion will be 
the same as those given in our first paper. Instead of numerical work we 
may use the graphical or mechanical method of solving triangles. 

As to the photographic method, this cloud equatorial will also have the 
advantage, that one may determine on each of the two corresponding photo- 
graphs a series of corresponding lines, such that every point in a line of the 
one photograph will have its identical point in the corresponding line of the 
other. This will facilitate the determination of those points. 

These advantages will also be foimd, if such instruments be used to mea- 
sure the height and movement of auroras, and as now Dr. M. Brendel, of 
Berlin, has succeeded in photographing auroras (at Bossekop in Norway last 
winter) the photographic method will be applicable to them also. 

The following, I think, will be a striking illustration to the above named 
adv)mt^\ge. Suppose the sky be covered with long cirrus stripes (cirro- 
filnm) thin and smooth. Now we may succeed in identifying a stripe ; 
novortheless, using thcH)dolites, we are unable to identify a point, except that 
being in the common vertical plane ; but using equatorials we generally can, 
and shall fail only in the exceptional case, when the stripe happens to fall in 
the common plane of the sight-lines. 

I^ext supi>ose we wish to determine the altitude, position, and motion of ^ 
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beam of aurora, a highly interesting problem, not yet solved. The direction 
of such a beam, probably being that of the dipping needle, will be nearly 
vortical, and then we are quite unable to identify a point by using the 
theodolite, but can easily do so by using the equatorial. 

I shall be glad if a competent meteorologist, who has time and money to 
spend on this question, would carry out this excellent idea of Mons. Lettry. 

The meteorologists, to whom I have hitherto recommended it, fear, as it 
seems, to meet theoretical or practical difficulties in dealing with such a new 
instrument, difficulties .which, however, do not, I think, really exist for any- 
one acquainted with the methods of practical astronomy. 



DISCUSSION. 

Rev. W. Clement Ley said that as a cloud moasurer of some twenty-five 
years' experience, he felt very thankful to Dr. Ekholm for the work he had accom- 
pliKhed in the direction of devising means for obtaining accurate and useful 
cloud observations, and he considered that meteorologists generally had long 
been indebted to Dr. Ekholm for much valuable assistance in this department of 
meteorological investigation. He could not pretend to offer any remarks or 
criticism upon the paper just read, as he had not had an opportunity of studying 
the paper beforehand. Photography did not appear to be the most successful 
method of ascertaining the rate of motion of high cirrus clouds, and the plan 
which he had found to give the best results was to have two observers (with an 
assistant each if possible) stationed from ten to thirty miles apart, and each pro- 
vided with a theodolite so that simultaneous measurements of the altitude of 
high clouds could be obtained, the assistants sketching the isolated cirri during 
the observations. The altitude of low cumulus clouds could be fairly well 
determined by calculation from the shadows they cast on the sea, or even 
by means of the shadow thrown on the land if some patience and time were 
expended upon it, it being necessarv to prepare a plan of the district surround- 
ing the place of observation so that the dimensions of the shadow could be 
accurately estimated. 
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RAINFALL OF NOTTINGHAMSHIRE, 1861-90. 

BY HENRY MELLISH, F.R.Met.Soc. 



[Received November let.— Bead December 2l8t, 1892.] 

In the following paper I have attempted to discuss the rainfall of Notting- 
hamshire during the 80 years 1861-90. It is almost needless to state that 
nearly the whole of the figures are derived from British Rainfall and other 
publications of Mr. S}^uon8, and I am also indebted to several observers who 
have been kind enough to furnish further particulars. In addition to the 
stations actually within the County I have included a considerable number in 
adjoining Counties, nearly the whole of which are within about 10 miles of 
the Coonty boundary. 

Mean Annual Rainfall. 

The first point I propose to consider is the mean annual rainfall in different 
parts of the district. For this purpose the returns have been utilised for all 
stations for which the record extends over at least 10 years (in a few cases 
returns of nine years have been used). About 65 stations are available, and 
the returns have all been reduced to the average of the 80 years 1861-90 by 
determining the ratio which the mean annual rainfall for the years of observa- 
tion at each station bore to the mean of the corresponding years out of the 
80 years at the nearest station or stations for which the returns were eoak^ 
plete for the whole period. Thus the mean rainfall at Hodsock for the 15 years 
1876-90 is 25*98 ins. ; by calculating the mean ratio of the fall for these 15 
years to the fall for the 80 years at Tickhill, Worksop, and Retford, three 
stations nearly equidistant, for which the returns are complete, and reducing 
25 '98 ins. in the same proportion, we get 24*54 ins. as the calculated average 
for the 80 years. Other stations have been treated in a similar way. 

In most cases the rain gauge appears to have been kept in the same situa- 
tion throughout the period, but in a few instances the records of two different 
gauges kept at difierent portions of the period have been combined, and in a 
few others the observer seems to have moved to a different house in the 
same neighbourhood. Thus the mean adopted for Beeston is formed of 20 
years* observations at Highfield House, by Mr. Lowe, and 10 years at 
Beeston Fields, by Mr. Fellows. Separate records have been combined in a 
similar way at Derby, Waltham, Thoresby, and perhaps at Branston ; while 
in the case of Nottingham and both records at Belper the observers appear 
to have moved during the period ; at Nottingham more than once. No 
doubt these combined records are not nearly so satisfactory as an un- 
broken return from one station, but under the circumstances it seemed the 
best way of dealing with the observations for this inquiry. 
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Tbe mean valnes so obtaioed were next entered on a map of the diatrlct, and 
lines of equal rainfall were drawn at intervals of 1 inch (Fig. 1). The values 
lure on the whole very fairly consistent, and shuw a mean rainfall varying 
from abont 80 ins., or rather more at a few places, in Derbyshire in the 
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Bouth-west, to something nnder 23 ins. in Lincolnshire and Yorkshire in 
tbe north-east. 

Considering only the Nottinghamshire stations, we find that the area in 
which the mean rainfall is 27 inches or more is ooofined to a rather narrow 
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strip on the oxtromo west of the County, and extending from Welbeck in the 
north to Boestou in the south. Over all the rest of the County the rainfall 
varies between 25 and 27 ins. till wo get nearly as far north as the lino of 
the M. S. & L. Ry., which crosses the County from east to west. North 
of this line the rainfall is less thtin 25 ins., and in the north-east, towards 
Gainsborough, apparently not much more than 28 ins. 

An accurate knowledge of the local configuration of the ground might very 
likely remove several of the apparent discrepancies and irregularities, while 
others are most likely due to diilcronces of situation and exposure of the 
gauge. Thus at Stoke Bardolph the mean amount is about 2 ins. less 
than might have been expected from the records of neighbouring stations ; but as 
the gauge is over 6 ft. above the ground, some part of the deficiency is probably 
due to this cause. The gauges kept by the M. S. «fc L. Ry. Co. are placed at a 
height of 3 fc. ins. above the ground, and the returns from them are probably 
in most instances rather too low in consequence. The efiect of height above 
sea level in increasing the rainfall is well shown throughout, both in the 
general and in the more local distribution. Thus the larger rainfalls in the 
west occur in a generally hilly district, while the dry district in the north- 
east is a flat country at only a small elevation above the sea. Taking more 
local instances, we see that at Lincoln and in the low ground to the west of the 
city the fall is generally from 28 to 24 ins., whereas at Branston only a few 
miles to the south-east, but on rather higher ground, it rises to 25*5 ins. 
So at Huckuall Torkard in the valley of the Lcen the rainfall is only 25*7 ins., 
while at Strelley on the ridge separating the Lcen from the Erewash it is as 
much as 27*9 ins. Again on tlie high land south of Belvoir the rainfall is more 
than 2 ins. greater than do\Mi in the valley at Grantham. The lowest mean 
at any station is 22*14 ins. at Hatfield, to the north-east of Doncaster, at an 
elevation of about 80 ft. above the sea ; the highest is 82*05 ins. at Hard- 
wick between Mansfield and Chesterfield, about 600 ft. above the sea and the 
highest of all the stations. 

R^NFALL IN EACH YeAB. 

In order to discuss the rainfall in ea«h year, and its relation to the average, 
12 stations have been selected, at which the observations have been oontinu- 
ous throughout the 80 years, and none have been included at which the 
gauge appears to have been moved during the period. At 8 of them the 
record for the year 1861 is wanting, at 1 that for 1890 ; and those 4 values 
have been completed by intt^rpolation. The following are the stations, 
the first 7 belonging to the M. S. & L. Ry. Co. : — Worksop, Retford, Lincoln, 
Gate Burton, Stockwitli, Norwood, Cliestorfield, Belvoir, Tickhill, Stubton, 
Oxton, and Wath upon Deame. For each of these stations the rainfall for 
each of the 80 years has first been calculated as a percentage of the mean 
rainfall for the 80 years at that station, taken as 100, and the mean of these 
for the 12 stations has then been taken and is given in Table I. and also 
diagrammatically in Fig. 2. 
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The last line gIVoB the mean for each of the three decades ; and showe that 
in the first of these the raiofail was 10 °/o below the average, in the second 
9 % above, while in the laat it was only 1 % higher than the mean. The 
two moet striking points in the Table are the deficiency of rain daring the 
first 11 years, only two of which were wetter than the average ; and secondly 
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the very large excess daring the 9 years 1875 io 1888, the mean for which 
was 19 % above the average. In each of these 9 years there was an excess 
in the average rainfall of the whole 12 stations, but in 8 years there was a small 
deficiency at a few individual stations, chiefly in the north of the district. 
In British Rainfall for 1886 Mr. Symons has shown that the wetness of this 
period was unique, and that there was nothing approaching to it even back to 
1726. 

The wettest year of the period was 1872 with 142 7^ ; both 1880 and 1882, 
however, ran it rather close with 188°/o ^^^ 1^^% respectively. In fact, at 
8 stations, all in the north, 1880 was the wettest year, viz. at Retford, 
Norwood, and Wath, the excess at the last being 68 7o> ^^ three otiiers, 
Lincoln, Stockwith, and Belvoir, 1882 was wettest, the largest excess being 
48*5 7o ^^ Stockwith. The remaining 6 stations had their maximum in 
1872, 150^0 *^ Worksop being the highest value recorded. Other wet years 
were 1888 with 124 %, and 1876 with 121 %. 

Turning to the opposite extreme, wc And that the driest year was 1887 
with a deficiency of 82 ^o* -^^ ^ ^^^ ^^ ^^e 12 stations the minimum 
occurred in this year, the largest deficiency being 89 % *^ Retford ; at Oxton 
1868 was the driest year, the deficiency being 34 % I *^ Belvoir and Wath 
the minimum was in 1864, the deficiencies being 87 % ^^^ ^^ % respec- 
tively ; finally at Lincoln the greatest deficiency was 82 7o ^ 1884. For 
these three years and also for 1870, 1878, and 1874, the average deficiency 
at the 12 stations lay between 21 % ^^^ 27 7o' • 

We thus see that taking the mean of 12 stations the rainfall in the wettest 
year, 1872, was rather more than twice as much as that in the driest, 1887 ; 
at individual stations the ratio was larger, and at Wath was as high as 2*75. 
The throe driest consecutive years were 1862 to 1864, when the mean rain- 
fall was 81 7o of the average. 

In British Rain f ally 1881, Mr. Symons discussed the annual rain£Edl at 9 
stations distributed over England for each year since 1880, and the corres- 
ponding values for the subsequent years have been given in the subsequent 
annual volumes. The values so obtained for the period now under review 
are given in Table II. ; the average for the 50 years 1880-79 being taken as 
100. 

TABLE II.— Ratio op the Bainfall in each Year to the Ateraof fok 1830 to 1879 

TAKEN AS 100 (Mean of 9 English Stations) 



Year. 


Batio 


1861 
1862 


93 

I02 


1863 
1864 
1865 
1866 


93 

74 
103 

"3 


1867 
1868 
1869 
1870 


95 

103 

106 

78 


Mean of 10 years 


96 



Year. 


Batio. 


1871 


96 


1872 


133 


1873 


9« 


1874 


90 


1875 


"3 


1876 


118 


1877 


117 


1878 


106 


1879 


109 


1880 


119 



Year. 


Ratin 


1881 


1 07 


1882 


«»4 


1883 


III 


1884 


80 


1885 


102 


1886 


"5 


1887 


69 


1888 


97 


1889 


9» 


1890 


83 



109 98 
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Comparing this with the Table I. given above for Notts and district, we see 
that the first decade was drier in Notts than in England generoll;, while the 
last ten years have been wetter ; for the intermediate period the valnes are about 
the same. The year 1887 Agein cornea ont as the driest and with just abont 
the same valne, and a reference to the complete table given in Brifith Ilaiu/all 
for 1881, showB that it wu thedrieatof the whole 61 yeara. The year 1672 
was also the wettest of the 80 yeEira, but the excess was not so large through- 
ont the country as in Notts ; moreover it was not i^uite bo wet as 1852. 

The average of the above Table is 101, indicating that the mean rainfall 
for the 80 years now under consideration was 1 % higher than the mean for 
the longer period of SO years 1880-79. 

The corresponding valnes for 1891 were : — ^For Notts 106, and for the 
whole of England 110. 

Monthly BAravAix. 
For Uie diacnssion of the distribution of the rainfall thronghont th« year 
10 atatjons have been taken, at nine of which the record seems to have been 
oontinnons throaghout, while the tenth is made np of 20 years' observations 
at Highfield Honse, Beestou, and 10 years' at Beoston Fields. For the - 
present purpose this combination of two records does not seem open to the 
same otgection as it woold have been for discussing the ratio of the rainfall 
in different years. Table HI. gives the average monthly rainfall at each 
of these statioas during the 80 years, as well as the mean of the 10 ; the last 
line gives this mean, expressed as a percentage of the total rainfall in the 
year. 



TABLE UL— UciH Uonthli Birauu. 


roB TBI Thibti YsiBS iS6t-9a 




SUtiODI. 

BeUori., '.','.'.','. 

HoTwood 

Stockwith 

QateStuton .. 

LiDDDlD 

Chesterfield .... 

BelToir 

Bewton 

TickbiU 


S 

1-95 
"SJ 

r-ii 


1 

s 

Inn 
'♦S 

rii 

i-ji 
rta 
i-6o 


1-68 

M' 

'■57 
■■54. 
'■43 

'■7? 


l'62 

1-91 

r67 


s 

i-i; 

1-90 
1-91 
'■75 

1-1+ 
1-04 
no 


1 
I'CJ 

I -87 

i 


i-ig 

>-4-7 

-i-Si 
1-62 


-Ml 

IJ3 115 
l-,9, »-r6 

2-il Z-J6 

i-3» 1 »J 
i-4» 11 1 


III 

171 1-97 

'■S3 1-9! 

1-53 ,gS 
.■56 103 

2']6!i-oo 
I'+J i>o 

2-67 1 "9 


a 

1^ 
'■95 
179 

.■8+ 

'i? 

f7» 
i»6 
114 

1-17 
ro8 


1 

Int. 
I4'ii 

Si 
iii 

I7'i« 

>!^47 


Mean 

PBreentage . . 




r6i 
6i 


61' 


■ ■69 


«■! 


>7 


1-43 

9-7 


?;':?ri.;:i' rr 


8-r 


14-96 



The result shows a well marked maximum in October, with a secondary 
one in July and August. In fact at Lincoln and Beeston, Angnst is slightly 
the wettest month, though at all other stations the maximum is in October. 
The intervening minimnm in September is fairly marked at moat stations, 
while the drop in the curve after October is very rapid. The driest month 
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is Febiuaxy, tboagh the fall U very elightly larger in both March and April ; 
in fact at two stations the miDimnm is in March, while at two others April 
is as dry aB Febraory. If a correction itero applied for the difference in 
length of the months, these three months, and also Jaanarj, wonld come oat 
very nearly the same, March being slightly the driest. 
Fig. 8 gives the mean rainfall in each month. 
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Mr. E. J. Lowe has, in the local press, discussed the rainfall at B 
dnring the 60 years 1840-89, the returns from his own observations at Highfield 
House being used for tho firiit 40 years, and thoge at Boeeton Fields for the 
last 10 years. The mean fall and the percentage for each month ore given 
in Table IV. 



TABLE IV.— MeAN Buhfill at Bekston fi 



B 50 Teihh, 1840-89. 



Monibs, 

JaODBTf 

February . , 
March 

M«y 



Jnlj 

Seplembcr . 
October . , . 
November . 
December . 

Year . 



tb-% 



Comparing these figures with thoso for the 30 years we find that they are 
generally similar ; tho maximum remains as before in August, while March 
shares the minimum with February ; the rise from the minimnm to the 
maximum has become rather more regular, and the range is somewhat 
larger, bnl there is nothing in the figures to show that the 30 years do not 
give a fairly satisfactory average. 

It would be interesting to have compared tho monthly distribution in this 

district with that over the whole country for tho same period, but nnfortnn- 

Mtely the figures are not readily available. The tables published by the 
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Meteorological Office giving the monthly rainfall at 866 gtations for the 15 
years 1866-80 do, however, render such a comparison possible for this 
shorter period. Taking the same ten stations the average percentage for the 
16 years was as follows : — 



o/ 

Jan. 6-8 


7o 

May 7-6 


Feb. 6-6 


June 8-6 


March 5-8 


July 9-7 


AprU 7-0 


Aug. 101 



7 



o 



Sept. 10-4 

Oct. 10-4 

Nov. 8-1 

Dec. 9-0 

This curve differs to some extent from that for the 80 years ; September 
is as wet as October, and wetter than either July or August, while the 
minimum falls in March instead of February. October was the wettest 
month in the north-western part of the district, and September in the 
remainder, the two groups on the average just neutralising each other. An 
examination of the figures for the whole 866 stations shows that during these 
16 years the maximum occurred in September over by far the greater part 
of England ; October was the wettest month in portions of the south-eastern 
counties, on the south shore of the Bristol Channel, in the whole of Wales, 
and in the greater part of Lancashire, and parts of the West Riding and 
north Derbyshire (including the stations in our district already referred to) ; 
it was also wettest in the north-west of Ireland, and in parts of the Highlands 
of Scotland. The maximum occurred in January in a narrow strip on the 
south coast of England, in the south and west of Ireland, in the English 
Lake district and over a large part of Scotland ; it occurred in December in 
Northumberland, and at a few scattered stations in July, August, and Novem- 
ber. Turning next to the minimum we find it as early as February at only 
a few stations on the Yorkshire coast ; it occurred in March over the greater 
part of England and the east coast of Scotland ; in April in a strip running 
from the Severn to Morecambe Bay ; in May over the whole of Ireland, the 
greater part of Wales and Scotland, the north-west and parts of the south 
coast of England ; and as late as June in the south-west of England. Thus 
we seem to have both maximum and minimum at about the same time as the 
greater part of the centre and east of England, while Ireland, Scotland, 
Wales, and parts of the south coast of England, have both phenomena some- 
what later in the season. 

In order to examine the wettest and driest months during the period I 
have taken out the average rainfall at the same ten stations. This average 
exceeded 6 inches in the following 11 instances, which, are arranged in order 
of wetness. 



Month. 


Year. 


Average Fall, 
ins. 


Month. 


Year. 


Average Fall. 

in <^ 


December 


1868 


6-20 


October 


1885 


6-42 


October 


1880 


G-07 


July 


1872 


5-22 


August 


1878 


5-95 


August 


1881 


514 


December 


1876 


5-67 


September 


1883 


5-00 


July 


1880 


5-50 


October 


1882 


501 


May 


1886 


6-63 
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In Aogiut 1878 the rainfall at Beeston was 8*76 int. whieh appears to 

have heen the largest monthly rainfall at any of these stations dnring the 

period. 

Among the dry months there were the following 12 eases in which the 

average rainfall did not exceed 0*5 inch. 
Month. 



Tear. Average FaU. 
ins. 



September 1865 
December 1878 
January 1880 
July 1868 

July 1869 

February 1868 



•12 
•15 
28 
•28 
•28 
•80 



MontlL 

June 

February 

June 

July 

August 



Tear. ATcn^ce FalL 
ins. 



1887 
1886 
1868 
1885 
1861 



November 1889 



•86 
•41 
•41 
-42 
-42 
-50 



In the '* Jubilee " month, June 1887, the rainfall over the greater part of 
the district was less than -25 inch, but a heavier rainfall at Belvoir and 
Beeston raised the average to the figure given. It will be noticed that the 
Table includes two consecutive months, June and July, I8689 ^ Aggregate 
average during which only amounted to 0*64 inch, and at some places was 
less than 0*5 inch. 

Since the close of the period we have had another very dry month* 
February 1891, which seems to have been about as dry as September, 1865. 

Taule y, gives the adopted average rainfall and other particulars for each 
of the stations. 

TABLE y.^AvBBAOB Amhual BAnrriLL, 1861-90. 



Stations. ! 

! 

1 


Authorities. 


Height above 
Sea Level. 


No. of 

Complete 

Tears. 


Period. 

1 

i 


Mean 

for these 

years. 


Corrected 
Mean for 
30 years. 




Nottinghamshin 


J. 












1 


Ft. 






Lis. 


Ins. 


KingHton Hall 


W. English 


150? 


10 


1881-90 


2487 


25*16 


Beeston, Highfield Hoase 


E. J. Lowe 


174 


20 


1861-80 


27-34 


1 a7"'9 


Beeston Fields 


G. Fellows 


2o6 


10 


1881-90 


2688 


Nottingham, Arboretom 


M. 0. Tarbotton 


141 


1 


1867-72 1 

1873-87 
1887-90? 






The Park 


»♦ 


183 


[^ 


26-38 


25-29 


„ The ChsiIo 


A. Brown, C E. 


192 


» 






Stoko Baidolpb, Sew. Fm. 


J. Avis 


80 


12 


1879-90 


»4S3 


1333 


Strclley Hall 


T. L. K. Edge 


396 


II 


1880-90 


2861 


27-87 


Gedling 


Lord Forester 


137 


"1 


1868 ) 
1870-87 J 


26-88 


»5*53 


Eastwood Colliery 


E. Lindley 


245 


9 


1882-90 


28-07 


28-59 


Hncknall Torkard, Forge 


J. D. Walker 


200 7 


10 


1881-90 


25-85 


*573 


Mills 














Oxton 


H. Sherbrooke 


182 


28 


1862-89 


27-30 


26*90 


Southwell 


Miss Gaster 


200 


10 


1872-81 


28-20 


25*19 


Mansfield, Grove House 


R. Tyrer 


350 


12 


1870-81 


31*11 


28*73 


Tutford 


J. N. Dufty 


220 


9 


1880-88 


26-65 


25*80 


Whitemoor House 


H. Homeastle 


175? 


10 


1871-80 


27 17 


»S-53 


Thorosby Gardens 


A. Henderson 


«75 


10 


1881-90 


26-25 


Welbeck 


W. Tillery 


180? 


15 


1861-75 


2515 


27*00 


WorkHop 


M. S. & L. Ry. Co. 


127 


30 


1861-90 


2421 


24*21 


Retford 


Do. 


5» 


30 


1861-90 


23-05 


23-05 


Babworth Ball 


Lt.-Col. Denison 


9i 


19 


1872-90 


2487 


24*12 


Hodsock Priory 


H. Mellish 


56 


IS 


1876-90 


2598 


*4-54 


Hosley Hall 


B. I. Whitaker 


61 


«5 


1876-90 


»5S8 


2417 
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lABLB V, — ArnuoB Ahhual RunfaUh 1S61-90 — ConHnaed. 



StKtioni. 




1 


III, -■ 








Ft: 


_ 












Ins. 1 ins. 


Thorpe Arnold 
Lonshboioagfa , Oedir Col- 


Bay. J. 8. Swill 


336 


IS ,1875-90 


16-6. 1 »s.o 


J. Giles 


J»7 


15 .866-90 


I9..7I 17-89 


Iwe 








1 




W. Berridje 


,69 


II ,1879-90 


iS'Sgj 15-07 


Street 










Waltham Eectory 


Rbt. 0. E. Gillet 


560 


9 '1861-70 


»J-'o I ,-.,, 


Waltham le Wolds 


E. Ball 


5J6 


19 1S71-90 


19-38 I 1 *"* 


BarBtoD 


J. Beasley 




10 '.870-89 


17-37 1 »f ■»? 


Belvoil Cartle 


W. Ingram 


»J7 


30 |,S6.-90 


1S-8.| lS-8. 


DerbysliirB. | 






Ft. 




Ins. 1 Ins. 


Bretby P«rk 


G. Blunt 


40s 


IS 1866-90 


19-95 1 i9'o* 


Helbonme 


MiHB Tasker 




'S 


1S76-9D 


jo-08 




Trent College 


0. U. Tripp 






.869-1*0 


151. 


13-oS 


Derby 


J. Davis 


[go 




.86.-74 1 




1 




Meaara. J.DBTiB<!tSouB 


'74 


4 


.887-9= 


16-03 


[iS-oo 


" Christ Chnreh Vi- 


Bev.W.H. AskT^ith. 


-65 




18761*6 


3.-86 


) 


CMttge 














Spondon 


J. T. Blrber 


171 


■3 


.871-83 I 
i88s t 


3063 


ifi-34 


Went EaUun 


Rev. 0. J. Newdigate 


356 


11 


.86S-7S 


18-. 3 


17-79 


Dnffield 


W. Bland 


150 


»3 


.867-89 


30-31 


18-96 


Milford 


B. Cooper 


z.o? 




.875-8+ 


3771 


3.-IH 


Belpec 

„ Fcmelope 


J.O. Jackaan 


Ill 

353 


I ,fi( ''866-75 1 
f "M .8;6-Bi} 


3-'+ 


29-45 


„ Field Head House 


J. Hnntor 


355 


i 1. Jl'SJ^-^M 






„ KorthHeld 




i-S 


)'*),. 881-90! 


J3-07 


3' 5S 


SlnSynwood Hall 


J.Pa^t 


389 


■^{ 


79-90 ) 


Z9.9C 


191S 


B^rdoick HaU 


Mr. WilBon 


59+ 


'5 


.876-90 


3-81 


3»-o! 




M. S. A L. By. Co. 


14B 


30 


I 86 1-90 


18.09 »8-o9 


Norwood 




i,S 


30 


""-'° 


i6-«5 16-15 












Ins. 1 Ins. 






Tt7 






Balteraford 


H. Preston 


188 


'9 


.BBz-90 


i5-3' »4-66 


(iwilbBm 


J. W. Jeans 


'79 




i!6i-8o 


13-70 




Stubton 


0. NeviU 


9+ 


19 


.S61-90 


»5'5° 


15-jK 


HBTOnby 


Hev. J. Haya 


116 




.a6»-90 
1 B66— 6 1 


15-84 


1476 




A. B. Leslie UelviUe 


.j6 


j 


1871-B4 


1576 


i;-4. 


LonebiUi 


„ 


■ ID? 


'3 


19-16 


15-76 


BoDlthsm 


P. TerrUl 


iS 




.875-9° 


16-65 


I4'!+ 


SL Botolphi 


H. Teagae 


'S 


15 


.876-90 


15-65 




UoddingtOD 


flev. K. £. Cole 


9» 


15 


.87(^90 


15-, 6 


13-01 


Lincoln 


M, 8. & L. By. Co. 


16 


50 


1 86. -90 


11-75 "-75 


„ The Qawry 


R. Swan 


1B6 




1879-90 


14-16 11-9, 




B. C. B. Coupand 






1877-90 


i5-!ol 13-10 


Oate Burton 


M 8. 4 L. By. Co. 


9fi 


30 


1861-90 


13-631 13-63 


Ktockvith 






30 


,85-90 


13-1;; ij'is 


Thome, North Level 


k. L. Peace 






.88.-90 


11-90 1 11-60 


Entjine 









1 
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TABLE v.— AVKBAOB Amvual BiniriLL, 1861-90— CbiKiiwedL. 



Stations. 



Authorities. 



il •' 

'I I '-si ,5 

•OOi O 
Da ' 






Yorkshire. 






• 








Ft. 






Ins. • 


UUey Reservoir 


L. Berry 


184 


16 


1875-90 


a4*4» 1 


Sandbeck Park 


0. Summers 


ISO 


H 


1877-90 


26*96 


Botherbam, Moorgate 


B. Chrimes 


262 


26 


1865-90 


a7'03 




Grove 














Thrybergh 


W. H. Crabtree 


184 


12 


1879-90 


2439 




Tickhill 1 


Dr. Dixon ) 
G. C. Phillips / 


61 


30 


1861-90 


*S'47 




FirRby 


W. H. Crabtree 


189 


II 


1880-90 


2830 


Wath-upon- Deame 


Dr. Barman 


185 


»9 


1862-90 


25-38 


West Melton 
It 


Bev. J. Boyd ) 
W. Jaokson j 


172 


26 


1862-65 
1868-70 
1872-90 


25-48 




Doncaster 


M. 8. & L. By. Co. 


35 


a3 


1868-90 


»3*49 , 


n Magdalens 


J. Boworth 


46 


a? 


1864-90 


25*80 




Hatfield 


T. Askren 


30? 


ID 


1881-90 


11*64 





Ins. 
22-84 
25-63 
26-33 

23-03 

a5*47 

26-83 
25*30 

25-28 

22*55 
S5-26 
22*14 



DISCUSSION. 

Mr. Symons expressed his satisfaction at the excellent manner in which the 
paper had been compiled. It was a debatable question, and was in fact quite a 
matter of policy, wlicthtir it might not have been an improvement to have applied 
some correction for variations in the heights of the rain gauges above the 
ground, and also for elevntion above sea level. There were certain of the sta- 
tions organised by the M. S. & Ij. R. Co., of which he wa^ disposed to be rather 
suspicious, and some of the results in this paper appeared to support this view. 
During recent years, iiowever, one of the directors had exhibited a strong inter- 
est in the observations carried on by his Company, the stations had been 
inspected by one of the Company's officers, and there was every probability that 
the rainfall from these stations was now more reliable. 

Mr. SouTiiALL remarked that in addition to the effect of the height of the rain 
gauge above the ground and above the sea level upon the rainfall, the question 
of the contiguity of hills also required to be considered when studying rainfall. 
In many points the correspondence of the distribution of the rainfall over 
Herefonlshire with that over Nottinghamshire was very remarkable. 

Mr. Wallis said, tliat while endorsing the opinion of the previous speakers as 
to the very complete manner in which the records were worked up, he could nut 
refrain from criticising the unnumbered Table following Table iV. Fifteen years 
was much too short a period to show the relative wetness of the different months 
of the year, and even 30 years was not long enough for absolute certainty, as was 
shown by the fact that Mr. Mellish's 30 years gave October as the wettest month, 
while Mr. E. J. Lowe's 50 years at Beeston gave August as the wettest. 

Mr. Tripp said that so far as he understood the paper different periods ofyears 
appeared to have been used in determining the ratios between i-ecords difl^ring 
in length. It was interesting to note how widely spread the excess of rain was 
in 1872, all the European stations on the Atlantic seaboard having falls exceed- 
ing the average, while in Central Africa, according to the accounts of Mr. H. M. 
Stanley, who was then returning to the west coast after discovering Li\ing8tone, 
extensive floods prevailed. In Cape Colony, too, the excess was more universal 
than that of any other year, so that it appeared probable that the excessive rain- 
fall extended from the north of Europe to the south of Africa. In 1887, the 
year of excessive drought, the deficiency in rainfall extended to the south of 
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Europe, and was present in the eastern province of Cape Colony, but in other 
parts of Uie world, Australia, central Asia, and parts of India, the year was a 
very wet one. 

Mr. Mellish, in reply, said that the method which he had adopted for ascer- 
taining the ratio between the mean rainfall at a station with a period of 15 years, 
and at another with a period of 30 years, was to calculate the ratio of the two 
averages and apply a suitable correction to the average of the shorter period to 
make it comparable with that for the longer period. He thought it was desir- 
able to apply a correction for differences in the elevation of rain gauges above 
the ground, but did not quite know what allowance to make. He considered 
that it was very doubtful if any advantage would result from applying a correc- 
tion for height above mean sea level, as the rainfall so corrected would not be 
truly representative of the district, especially in the case of a very hilly country. 



PROCEEDINGS AT THE MEETINGS 

OF THE SOCIETY. 



November 16th, 1892. 

Ordinary Meeting. 

Abthur Brewin, Vice-President, in the Chair. 

Edgar Tarrt Adams, The Cottage, Halstead, Essex ; 
Arthur Lloyd Jones, M.R.C.S., Rotherslade, Lant^land Bay, Swansea ; 
James E. Prince, 1 Henry Street, Windsor, Melbourne ; and 
William Tattersall, 90 Ardon Terrace, Accrington, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read : — 

" Thunderstorm, Cloudburst, and Flood, at Langtoft, East Yorkshire, 
July 8rd, 1892." By John Lovel, F.R.Met.Soc. (p. 1.) 

" On the Measurement of the Maximum Wind Pressure, and Descripi'ion 
OF a new Instrument for indicating and recording the Maximum." By W. 
H. Dines, B.A., F.R.Met.Soc. (p. 16.) 

The Meeting was closed at 8.45 p.m., when a Special General Meeting was 
held to consider certain alterations in the By-Laws recommended by the Coimcil, 
which were adopted by the Meeting. 



December 2l8t, 1892. 

Ordinary Meeting. 

C. Theodore Williams, M.A., M.D., President, in the Chair. 

Richard Henry Beardsley, L.R.C.P., The Esplanade, Grange-over- Sands; 
Thomas Garlyle Beatty, F.R.C.S., Beulah Hill, Norwood ; 
Richard Brocklesry, L.R.C.P., 229 Cleethorpe Road, Great Grimsby ; 
Charles Harinoton Cotton, Dalbury, Knyveton Road, Bournemouth ; 
Peter Fraser, M.D., B.Sc, Llangefni, Angelsey ; and 
Geokob Herbert Ward -Humphreys, M.R.C.S., Oriel Lod^e, Cheltenham, 
wore balloted for and duly elected Fellows of the Society. 
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Mr. J. S. Hardiko and Mr. H. 8. Walus were appointed AndiiorB of the 
Society's Accounts. 

The foUowing Papers were read : — 

** MoYiNo Anticyclones in the Southebn Hemisphebk.'* By H. G. Russell, 
B.A., F.R.S.. RR.Met.Soc. (p. 28.) 

" The Tracks of Ocean Wind Systems in transit over Australia." By 
Capt. M. W. C. Hepworth, F.R.Met.Soc. (p. 84.) 

" A New Instrument for Cloud Measurements.'* By Dr. Nils Ekholm, 
Hon. Mem. R.Met.Soc. (p. 88.) 

"Rainfall of Nottinouamshire, 1861-90." By Henry Mellish, 
F.R.Met.Soc. (p. 46.) 



CORRESPONDENCE AND NOTES. 

Whirlwind on the North Coast of Mayo, September 27th, 1892.— On 

Tuesday afternoon, September 27th, I was on the Long Car between Sligo and 
Ballina, from 4 p.m. to 8.30 p.m. We had a strong North-west breeze and 
occasional showers, some of them with hail. I noticed about 6 p.m. a well- 
marked '* pocky " cloud, using Dr. Clouston's nomenclature for that form of 
pendulous cuniulu'i. This is always an accompaniment of squally weather. 

On arrival at BelmuUet, on tlie 28th, I learned from Mr. J. K. O'Brien, the 
Secretary to the Congested Districts Board, that the Members of that Board had 
experienced a slight whirlwind close to Ben wee Head at about the time when I 
had seen the pocky clond ; I asked Mr. O'Brien to obtain particulars for me, and 
I have received from him the subjoined letter from the Itev. W. S. Green, one 
of the Commissioners, who was a witness of the occurrence. — Robert II. 
Scott, F.R S. 

" My dear O'Brien, 

" I regret not having got the particulars about the whirlwind which 
chucked the measurin;^ tape out of Bcamish's hand ere this, but I several times 
asked him to wei;ih it and it whs always forgotten. 

" The tape was Oii feet long, and when reeled up in its case weighed in all 
1 lb. Tlic case weighed about half of this. 

** Most of the tape was out, a man holding the end and Beamish the case when 
the sciuall came and striking the tape carried the case up in the air, and after 
sustaining its weight for a few seconds, let it drop in the sea about 100 feet from 
where it started. We were standing on the shore beneath a hill at Portacloy, 
near Benwee ll^ad, over which the squalls came, as one generally sees on the 
lee side of a headland when a gale is blowing. We were struck by one this 
year under the clitfs of Achill when steaming close under this shelter. We saw 
it cominj;, tearing up the sea in its course, and when it struck the Fingal she 
heeled over and the lifeboat was lifted by the sheer force of the wind out of the 
chocks and landed on the top of the engine room close by. The force of the 
blast was quite momentary. — Yours truly, W. S. Green, Congested Districts 
Board, November 8th, 18U2." 

"* Waterspout on Lake Erie.— The following graphic account of a Waterspout 
observed on Lake Krie in 1842 is taken from a newspaper cutting pasted in an 
old volume of extracts, &c., which formerly belonged to the Meteorological 
Society of Great Britain, and which has recently been presented to the Royal 
Meteorological Society by Mr. G. J. Symons, F.R.S. :— 

'* On Friday evening last, between live and six o'clock, our ciUsens enjoyed • 
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rare and imposing exhibition in the natural world, commonly known ag a 
' waterspout/ which passed in front of the town within a mile of the beacon light. 
On Friday the wind blew strong from the North-east, until about five o'clock, 
p.m., when it changed suddenly to West, still blowing a gale and bring- 
ing onward a dark and threatening storm. A few minutes before the change of 
wind the whirl which caused the spout came off the land two miles west of the 
pier, producing a great Agitation of the water, raising and driving about the 
spray with great fury, the sea running high at the time. In a short time a 
portion of the low black cloud which lay directly over the troubled portion of the 
water descended in the form of a sack half-way to the surface of the lake. It 
was apparently of the size of a large haystack, hollow, and the spray or vapour 
of which it was composed had a spiral and upward motion around the cavity of 
the column. It proceeded from the shore in a north-easterly direction, not in a 
regular track, but with constant and sudden deviations, perhaps two miles, the 
portion descending from the clouds at times almost dispersed the strength of the 
gale. When opposite the harbour its direction became more southerly, its 
colour changed from the dark cast of a heavy cloud to the whiteness of spray of 
falling rain, and it took the form of an inverted cone with regular elements, its 
vortex resting on the water (not larger than a hogshead), its base surrounded by 
moving clouds. Very little rain fell while it was in sight, and whether this pro- 
ceeded from the water elevated by the whirlwind could not be ascertained. As 
it travelled eastward before the wind it approached the shore a mile east of the 
city, changing shape continually, and causing as it passed a great commotion in 
the already agitated waters. Here a fresh gust seemed to break up the column 
and it vanished. Fortunately no boats or vessels were in its route, or damage 
might have ensued. Among the numerous displays of the grandeur of storms 
nrhich our waters afford, we have witnessed none more varied or sublime than 
thin. It waa not considered a large spout when compared with those which 
occur on the broad ocean, to the wonder and alarm of the mariner, but seems to 
have been perfectly formed, though upon a limited scale. — Cleveland Herald. 

Low Temperatures in the Tweed Valley. — It will no doubt be remembered 

that intense cold prevailed over the south of Scotland during the severe frosts 
of December 1879 and January 1881 ; and that Mr. Marriott quoted the low 
temperature of — ^23^* as having been registered at Blackadder, in Berwickshire, 
on December 4th, 1879. Some of the Fellows at that time doubted the accuracy 
of this reading. 

Intense cold prevailed over the same district on February 19th, 1892, when a 
temperatui:e of — 15° was registered at Sunnyside, Jedburgh. The following 
note on this reading by Mr. (}. Hilson is interesting, and it also tends to support 
the low temperature at Blackadder quoted above : — 

"The minimum thermometer (Adie and Sons, Edinburgh) is placed in a 
louvre boarded box 21 ins. high, 15^^ ins. broad, 9^ ins. wide, painted white and 
covered on top with zinc, open at the bottom and supported on an iron rod 
fastened to a stone sunk in the ground on the edge of a grass plot, faces the 
north and is six yards from the wall of the house. There is a beech tree in front, 
the bole of which is about ten yards from the stand. 

" The thermometer is one that has been in use for many years, and was compared 
with the Kew Standard and has never been known to be in fault. The scale on 
it is marked from — 10° to 120°. At the minimum end there is on the scale an un- 
marked space of 6°, and between this and the bend of the glass to the bulb there 
is a space of 5°. On the morning of February 19th, the minimum end of the 
indicator was pressed so far down as to bend it at the turn, and the maximum 
end clearly revealed the — 15°. 

" This low temperature was surprising, and before touching, the thermometer 
wa« watched, a particular noie of the position was taken and jotted at once in 
the register. The thermometer on the previous morning showed 10°, and on the 
following morning 27°. 

" The thermometer will hang about 338 feet above sea-level, and the bed of the 
water of Jed, distant about a gunshot, will be about 100 feet lower. 

** At Ancrum bridge, a place on the south side of the river Teviot, about two 
miles distant from this, as the crow flies, where careful observations are taken by 
competent parties with Kew-tested instruments, on the same day the tempera- 
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ture was — 10°, a little further down the river on the north bank at two placet 
it was — b°j differences which to me are obvioua from the sitaations of the 
places." 

Diurnal Barometric Carves. — Dr. Buchan, who made an examination of the 
diurnal barometric curves at Gries and Klagenfurt in the Tyrol, and at Cordova 
in the Argentine Republic, found that in deep valleys atmospheric pressnre stands 
much higher during the night an<l falls much lower during the day than is else- 
where the case. Tlie amounts increase in proportion to the daily range of 
temperature : or, strictlv speaking, to the amounts the temperature falls below 
tlie daily mean during tfie night, and rises above it during the day. Dr. Buchan 
now iinds that the same rule iiolds in comparatively siiallow valleys such as that 
of the Thames. He has examined Mr. Bayard's paper, " The Diurnal Range of 
the Barometer in Great Britain and Ireland,"' in which the diurnal range is given 
to ten-thousandths of an inch, and has compare<l the results from the Greenwich 
and Kew Observatories, which are only 7 miles apart. 

The following are the departures from the daily means at Greenwich and Kew 
for June from 7 a.m. to noon, in ten-thousandths of an inch : — 





Greenwich 


7 a.m 


+59 


B „ 


+85 


9 „ 


+87 


10 „ 


+91 


11 n 


+67 


Noon 


+17 



Kew. 


Difference 


+79 


20 


+99 


14 


+87 





+67 


24 


+45 


—22 


— 7 


—24 



It is evident that the ordinary diurnal barometrical curve at Kew has gaper- 
imposed on it a strongly markea curve, due to the relatively low position of Uie 
observatory in the valley of the Thames. 

Meteorological Observations at Accra and Abnri on the Qold Coast— The 

Secretary of State for the Colonies has forwarded to the Society diagrams pre- 
pared from the meteorological observations made at Accra and Aburi by Dr. 
Easmon, Assistant Colonial Surgeon of the Gold Coast Colony. The charts, 
wiiich comprise temperature, rainfall, and humidity, are reproduced on Plate V. 
The information received shows that the instruments were of good quality, and 
that they were well exposed. 

Currents of the North Atlantic. — At the Meeting of the British Association 
in August 1H92, II.S.H. Albert Prince of Monaco exhibited and described a new 
Chart of the Currents of the North Atlantic, which was based upon several series 
of experiments upon the superficial currents which he had made in his sailing 
yacht Hiromhlle durinu: the years 1885-87. Some 1,600 or 1,700 floats were 
launched at intervals along certain lines in the Atlantic. The floats, which were 
of three different types, viz. wooden casks, copper globes, and glass bottles, were 
all weighted in a manner to prevent any part of their bulk emerging from the 
water and catching the wind. Each Hoat contained a document printed in nine 
languages, wliich requested the person who might find the float to deliver 
it into the hands of the nearest maritime authorities, to be sent to the Prince 
of Monaco with detailed indications of the place and date of finding it. 
Of the floats sent back, it was found that they were distributed on the coasts 
washed by the Atlantic as follows : — 

Azores 

Madeira 

Canaries 

Ireland 

Norway 

The stranding of floats successively on the Azores, on the coasts of Europe, 
Africa, Central America, the West Indies, and Bermuda in the course of a 
normal period ; then the repetition of this same circuit, indicated by the four 

1 (Quarterly Journalj Vol. XV. p. 146. 
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British Islands 


29 


Central America 
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France (West) 


36 


Bermuda 
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21 


Spain (North) 


14 


Open sea 


3 
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Africa (West) 
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Various 
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22 


Antilles 


23 
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tioats rocovered in 1891 (two on the coast of France, after being afloat for 4 
years 3 months, and 5 years 3 months respectively ; and two on Madeira, after a 
voyage of 3 years 11 months, and 4 years 2 months respectively) has enabled the 
Prince of Monaco to establish the fact that the cycle, described by the objects 
drawn into the vortex of the waters of the North Atlantic, is renewed indefinitely, 
except in the case where they escape by an offshoot into the Arctic regions along 
the coasts of Ireland, Scotland, and Scandinavia. This conclusion is arrived 
at by comparing the dates of the launch and recovery of these four floats, and 
applying to them the mean velocities deduced from the courses of the earlier 
floats. 

The mean velocity for the region comprised between the Azores, Ireland, and 
Norway is 3*97 nautical miles in twenty-four hours ; between the Ajzores, France, 
Portugal, and the Canaries it is 5*18 nautical miles in twenty-four hours. From 
the Canaries to the West Indies, the Bahamas, and even to Bermuda, it attains 
10*11 nautical miles in twenty-four hours. In the eastern portion of the arc 
which extends from Bermuda to the Azores, it falls again to 6*42 nautical miles 
in twenty-four hours. The mean velocity which the combined results give for 
the North Atlantic is 4*48 nautical miles in twenty-four hours. 

The circulation appears to be more active on the western half -circle of the 
vortex than on the eastern one ; and this is explained by the combined action of 
various causes, as the Trade Winds, the Equatorial currents, and the Gulf 
Stream, also the powerful evaporation which in the Tropics stimulates the circu- 
lation of the waters, as by the increase of density it always tends to re-establish 
equilibrium. It would now be of great importance to renew these experiments 
at different seasons. 

Fog Signals* — Dr. H. Mohn has made some experiments on this subject, 
which were carried out in the Christiania fiord at the Island of Fardo, where 
there are two sirens. The island can be approached on all sides, so that the 
audibility of the signals could be tested in all directions as regards the wind. 
The particular points which Prof. Mohn made out were that the sound suffered 
reflection off the surface of the sea, and was not, as Prof. Tyndall seems to have 
imagined, reflected by a vertical wall of cloud. The sound waves go out in 
spheres, and consequently at times when the sound was inaudible on deck, it 
was audible at the masthead. The general conclusions were : — The signals are 
audible at a greater distance aloft than on deck. In cold weather the sounds do 
not travel so far as in warm. As a rule the sounds are audible to leeward far- 
ther than athwart the wind, and athwart the wind farther than to windward. 
The stronger the wind, the greater is the difference between the audibilities to 
leeward and to windward. In the same direction the audibility may vary sud- 
denly and greatly. The higher is the elevation of the siren the further will the 
sound be heard. 

Prof. Mohn carried out careful meteorological observations on board his 
steamer and at the lighthouse during the progress of the experiments, so as to 
see what influence temperature, pressure, or humidity had on the transmission of 
the sound. 

Comparison between the Evaporation from a surface of Water and a 

gnrface of Moist Earth,— We reproduce from del et Terre for November 16th, 
189*2, the following abstract of some experiments made by M. A. Batelli at 
Chieri, near Turin, in an open field. When the air temperature rises the 
evaporation from damp earth is in general greater than that from the surface 
of water at rest, and on the contrary it is less when the temperature falls. The 
evaporation from a free water surface increases more rapidly with wind velocity 
than that from damp earth. The greater the relative humidity the greater is the 
excess of the rate of evaporation from damp earth above that from water at rest 
all other conditions being unchanged. The evaporation in sunshine is greater 
than in shade, not only during the day but also during the succeeding night. 
When the temperature rises the ratio between the quantities of water evaporated 
from the two surfaces rises slightly more quickly. When the wind velocity 
increases, on the contrary, the ratio decreases. 

Cotton Fibres and Atmospheric Changes.— Mr. F. E. Saunders, in a note 

in the Bulletin of the New England Weather Service for September 1892 
draws attention to this subject, and says : — ' 
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^' It U a well known fact that the temperature has quite an important bearing 
upon cotton Hbrcs during the manipulation from the bale to the cloth room. 
This must be evident to the most casual observer when we consider the fact that 
cotton is grown in a warm climate surrounded by a mean temperature of 70°, and 
then trauKmittcd to a climate that is subject to sudden atmospheric changifs, 
many of them being of low temperature and with an atmosphere divested of 
moisture. 

" Cotton fibres are very susceptible to any atmospheric change ; that is to say, 
they will take on or throw oflf dampness very readily, consequently any material 
change of temperature and humidity will affect the successful working of the 
fibre. In order for cotton to work well in the fir^t processes of manipalating, 
the dry bulb thermometer of the common psychrometer should stand at 78^ and the 
wet bulb at 66^ which would make the dew point 58^ and the relative humidity 
62 per cent. This would give 5*371 grains of water vapour per cubic foot of air. 
Cotton fibres, with this condition of atmosphere, will very readily assimilate and 
draw even. During very many of the atmospheric changes that are constantly 
taking place it is found quite impossible to hold the cotton fibres well in hana. 
This is more noticeable when dry atmosphere prevails with a dry West-north- 
west wind blowing for twenty-four or thirty-six hours. It is frequently the case 
where these changes take place that the amount of water vapour in a cubic foot 
of air will drop as low ns 4-200 grains. When these conditions occur the 
electrical currents of air seriously interfere with the workings of cotton fibres. 
Electricity causes the fibres to separate, and much more waste is made. Very 
many of the cotton mills in New England are not supplied with moistened appa- 
ratus."^ 

Rainfall at Basle 1755-1888.— Dr. A Riggenbach, in his paper "Die 
Niedersehlags-Verlialtnisse von Basel,"' has taken all the records available for 
Jlasle, which go back to the year 1755. There are, however, interruptions, and 
accurate measurements of quantity of rain exist only for a brief modem period. 
The entries of occurrence of rain and of thunderstorms are very complete and of 
long continuance. Dr. Riggenbach has discussed all the data on the principle 
of the theory of probabilities, in order to see if any safe conclusion as to coming 
weather could be drawn from past experience. His results in every case are 
negative, e.g. it is impossible to say whether a wet June indicates a wet July, 
or lice verHtt. It is impossible to judge of the duration of snowy weather from 
the date of appearance of first snow, it is quite possible that later snow in spring 
may follow tliereupon. One result is interesting ; the probable duration oi dry 
weather is greater in winter than in summer, and that of wet weather is greater in 
summer than in winter. It must, however, be remembered that Basle has its rain 
maximum in June, not in October as London has. 

Snow Liae. — Dr. Klengel, in his thesis ^^ Die historische Entwickelung des 
Begriffs der Schncegrcuze,"^ has made a careful analysis of all that has appeared 
on the subject of the snow line up to tlie date of A. von Humboldt's paper in 
the Annates de dumie et Plu/sfque for 1820. The subject has mainly a historical 
interest up to Humboldt's time, but he recognised the fact of the great difference 
in snow level between tlie two sides of the Himalayas, an observation which 
has been since corroborated in other districts. The only region in which snow 
really reaches sea level, and remains there all the year, is in the Antarctic Zone, 
as in the South Georgian Islands. In all parts of the Arctic Zone, even in 
Franz Joseph Land, the snow lies where it is protected from wind, but on 
exposed land it is removed partly by wind and partly by sun, and vegetation of 
some sort appears. It used to be formerly believed that all Siberia was covered 
with snow, but it now is well known that potatoes and wheat are grown at 
Jakutsk, with a mean annual temperature of 12° F., so that the snow line must 
lie much above that district. 



1 The use of Hygrometers to indicate condition of atmosphere in Spinning Mills was rendered oom* 
pulsory in this country by the Cotton Cloth Factories' Act, 1SS9. 

* DenkMchrifte der SehwtizerUekm naturfvnehtnden GnelUcht^ft, Band, ZZXII, No. 8. 

B Verein /Ur Brdkundt, Leipiig. 
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RECENT PUBLICATIONS. 

American Meteorological Journal. A Monthly Review of Meteorology. 
October-December 1892. Vol. IX. Nos. 6-9. 8vo. 

The principal articles are : — A nieteorological balloon ascent at Berlin, 
October 24, 1891 : by A. L. Rotch (7 pp.). The most important result of the 
ascent was famished by the comparison between the aspiration and sling psy- 
chrometers. The air temperatures obtained by the latter instrument, with rather 
intense radiation, were always higher than those given by the aspiration 
psychroraeter, the difference averaging about 2"C, and varying from 0°*3C, with 
feeble radiation, to 3°C. The relative humidities obtained by the aspiration 
psychroraeter were generally from to 9 per cent, above those with the sling 
psychroraeter, the wet bulb of the former being less depressed with respect to 
the dry bulb than was the wet bnlb of the latter instrument. These results seem 
to show that the sling psychroraeter, as used in a balloon, where it cannot be 
swung far away from the car, and under intense insolation, gives values which 
are not only too high, but which do not follow the constantly changing tempera- 
ture and humidity of the air. — Improvement of Weather Forecasts : by Prof. 
H. A. Hazen (8 pp.).— The JStortns of India : by S. M. Ballou (16 pp.).--The 
Ether and its relation to the Aurora : by E. A. Beals (4 pp.). — Warm and Cold 
Seasons : by H. Gawthrop (4 pp.). — The facts about rain making : by G. E. 
Curtis (^4 pp.). — Convectional AVhirls : by Prof. H. A. Hazen (3 pp.). — Wind 
measurement : by W. H. Dines (7 pp.).— The first aerial voyage across the 
English Channel : by R. de C. Ward (5 pp.). This was accomplished by Dr. 
Jeffries and Mens. Blanchard from Dover to Guines, near Ardres, on January 
7th, 1785. — Atmospheric Electricity, Earth Currents, and Terrestrial Magnetism: 
by Prof. Clevelana Abbe (8 pp.). — Notes on the use of automatic Rain Gauges ; 
by J. E. Codman (5 pp). — Sunshine Recorders : by Prof. C. F. Marvin (4 pp.). 
— Late investigations of Thunderstorms in Wisconsin ; by W. L. Moore (6 pp.). 
— Observations on the Aurora of July 16th, 1892, at Utica, N. Y. : by T. W. 
Harris (3 pp.). — Temperature Sequences : by Prof. H. A. Hazen {2 pp.). 

Annuaire de la SociSte Met^orologique de France, Tome XL. January- 
Jane 1892. 4to. 

The principal articles are : — Sur la definition de quelques nouveaux termes 
employes dans les Etudes de m^t^orologie dynamique : par L. Teissereuc de Bort 
(5 pp.). This paper deals with the definition and the origins of the barometric 
gradient. — Resum^ des observations centralis^es par le Service hydromdtrique du 
bassin de la Seine pendant Tannde 1890 : par M. Babinet (24 pp.). — Resume des 
observations pluviomdtriques et hydrom^triques de 1881 A 1890 (8 pp.). — 
Difference de temperature entre stations voisines : par E. Renou (2 pp.) — Sur la 
haateur des nuages : par M. Tardy (3 pp.). — Note sur la tempete du 11 Novem- 
bre 1891 : par G. Guilbert (3 pp.). 

Indian Meteorological Memoirs : being occasional Discassions and Compila- 
tions of Meteorological Data relating to Lidia and the neighbouring 
Countries. Vol. V. Part 1. 1892. 4to. 60 pp. and 12 plates. 

Contains: The diurnal variation of atmospheric conditions in India: being a 
discussion of the hourly observations recorded at twenty-five stations since 1873 : 
hy Mr. H. F. Blanford, F.R.S. The author in this Part discusses the results 
from two stations only, viz. Sibsagar, in Upper Assam, and Goalpara, in 
Lower Assam. The results from the other stations will be published in subse- 
(juent Parts. 

Meteorologisclie ZeiUchrift, Redigirt von Dr. J. Hann und Dr. G. Hellmann. 
September- October 1892. 4to. 

The principal articles are : — Zur Thermodynamik der Atmosphare : von Dr. W. 
von Bezold (16 pp.). This is the fourth of these papers, and its subject is super- 
saturation, sudden cooling, and the generation of thunderstorms. Dr. von Bezold 
reasons at some length on the action, firstly on the super-saturation of the air with 



64 HEGENT PUBUOAtlONd. 

moisture, and secondly, of the influence of the sudden conversion of thix water into 
ice, on the pressure of the atmosphere, and shows how the peculiar unsteadiness of 
the barometer in severe thunderstorms may be attributed to these actions. The 
paper concludes with an explanation of the origin and phenomena of thunder- 
storms in Germany. — Ueber den klimatischen Warmewerth der Sonnenstrahlen 
und uber die zum thermischen Aufbau der Klimatie mitwirkenden Ursachen : 
von Dr. W. Zenker (22 pp.). This is a paper extending over two numbers of the 
Zeitschrift, in which the author endeavours to show how the various climates of 
the world are dependent upon the amount of heat from the sun that each district 
receives or can possibly receive. Most of his data are taken from Wild's work 
on the temperature of the Russian Empire. — Klima des Puy de Dome in Central 
Frankreich : von Dr. A. Woeikof (20 pp.). This is a discussion of the observa- 
tions at the Puy de Dome and at Clermont Ferrand, the two stations differing in 
elevation about 3,500 ft. Some attempt at local forecasting is made, for daily 
on the receipt of the telegram from Paris at 1 p.m. a forecast is prepared at the 
observatory, and posted up in various places in Clermont. Dr. Woeikof dis- 
cusses the observations in great detail for the twelve years 1878-1889. 

Scottish Geographical Magazine. October 1892. Vol. Vm. No. 10. 8vo. 

This contains two papers by II.S.H. Albert Prince of Monaco : — 1. " A new 
Chart of the Currents of the North Atlantic " (see p. 60) ; and % ** Meteo- 
rological Observatories iu the Atlantic Ocean.'' The author recommends that 
meteorological stations be established at Bermuda ; the Azores, with an 
observatory at the sea-level at Fayal, and one on the summit of the mountain 
Pico, in the neighbouring island ; the island of Madeira ; the Canaries 
(Tenerife) ; and one on the Cape Verdes, with an auxiliary station on Fogo 
summit. He suggests that the observations at these places should be tele- 
graphed to Europe and utilised foj weather forecasting. 

Sgmons's Monthly Meteorological Magazine. Nos. 821-828. October- 
December 1892. 8vo. 
The principal articles are : — On the Production of Rain : by Cleveland Abbe 



(10 pp.).— The Rainfall of Jamaica (2 pp.).— The Rainfall of New Zealand 

d Floods (4 pp.). — Forgotten Meteorological Observations 

'6 pp.). Mr. Symons recently purchased an old volume, formerly belonging to 

3 Meteorological Society of Great Britian, containing a number of newspaper 



[6 pp.).— October Rain and 



the. „ , ._ „ 

cuttings and meteorological tables received between 1837 and 1843. In this 
article he reproduces some of the data given in this old book. The volume hae 
since been presented to the Royal Meteorological Society. — Modem Thermo- 
metry (3 pp.). 

U. S. Department of Agriculture ^ Weather Bureau. Bulletin No. 6. 1892. 
8vo. 76 pp. and 6 plates. 

This Bulletin is devoted to an interesting account of observations and experi- 
ments on the fluctuations in the level and rate of movement of ground-water 
made at the Wisconsin Agricultural Experimental Station farm, ana at White- 
water, Wisconsin: by Prof. F. H. King. The author gives a full description 
with illustrations of the various instruments used, including an air barometer 
and a self-recording soil thermometer. It appears to be a general rule that the 
long period barometric oscillations, and perhaps all barometric changes as well, 
exert a greater influence upon the water of the deeper than upon the shallower 
wells ; because the deeper wells are less affected by local percolation into 
them. 
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I HAVE chosen as the subject of my Address to-night, the high altitudes of 
Colorado and their climates, because the climates of high altitudes have not 
been prominently brought before the notice of this Society, but it is a subject 
which is exciting great and increasing interest in the medical profession and 
among the public, and the influence for good or for evil of these climates 
on human beings is undoubted. The topic has been partially discussed by 
Dr. Tucker Wise and myself in this Society, and by others in the Medical 
Societies, in reference to the Swiss Alps, but, as far as I can remember, no 
other moontain group has been treated of here, though the works of 
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Archibald Smith, Denison, and Kellet have given some valuable contribu- 
tions elsewhere with regard to certain mountain ranges. 

It has fallen to my lot to study the effects of elevated regions on hundreds 
of pulmonary invalids during the last 25 years, and such study has resulted 
in the formation of very decided conclusions, which now guide my practice ; 
but these, being medical, are quite outside the province of this Society, and 
therefore I do not propose to discuss them, but to deal with the special 
meteorological features of these elevated regions, which exercise so remarkable 
an influence on human life. 

Mountain climates, though classed together, vary 'in temperature, moisture, 
and wind prevalence, according to latitude, relation to land and water, and 
relation to other mountain ranges ; but they have one common feature — ^to 
wit — diminished barometrical pressure, varying with the altitude, and itself 
giving rise to another peculiarity of mountain climates, diathermancy, which 
greatly influences animal and vegetable life ; of this more will be said pre- 
sently. 

Naturally, too, we should expect that the atmosphere of mountains should 
be cooler than that of plains, and being cooler, it is incapable of holding in 
suspension as much moisture, and is therefore drier. Here again the position 
of the range comes in, for if, as in Assam, the mountain lies in the track of a 
wind laden with moisture, such as the South-west monsoon, the mountain 
causing the current to ascend, serves as a condenser, by lowering the 
temperature, and we get an annual rainfall, like that of Gherapui\)i, of 
498 ins. If, on the other hand, it lies like the American Rockies to the lee 
of other ranges, such as the Sierra Nevada and Wahsatch mountains, the rain- 
fall is moderate, and the climate dry. 

There is another class of phenomena which is very remarkable in moun- 
tain climates, viz. the electrical, for from their position mountains are the 
natural conductors of terrestrial and atmospheric electricity, and it is no 
wonder that they are the scene of marvellous displays, as we shall hear 
when we allude to Pike's Peak. 

The climate of Colorado is my text to-day, first, because I have lately 
returned from an interesting visit there, undertaken for the purpose of 
investigating the leading characteristics of the Rocky Mountains, and secondly 
because the situation of this chain in the heart of a great continent, far away 
from the sea or any large body of water, renders it especially fitted to serve as 
a type of a mountain climate. The annexed chart (Plate VI.), founded on a 
relief map of the United States, supplied to me free of cost by the Geological 
Survey at Washington, with that Hberality which distinguishes the U. 8. 
Government in all its scientific relations, will show that west of the Mississippi 
Valley a gradual rise takes place, which is still more marked when we reach 
longitude 99^ W ; the line of elevation extending from north to south of the 
United States; and here a height of from 2,000 to 5,000ft. is reached. This 
comprises the vast prairie lands of North and South Dakota, Nebraska, 
Kansas, and part of Texas, a great portion of which are now cultivated farms. 
West of this we observe a farther elevation, limited chiefly to the Btates of 
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Wyoming, Colorado, and New Mexico, of from 5,000 to 8,000, 11,000, and 
even over 14,000 ft. in the Rockies themselves. It is in these three States 
that we find the localities which are utilised, or likely to he utilised, as health 
resorts. The Bocky Mountains run nearly north and south, through British 
North America and the United States, and consist of a more or less distinct 
central chain and spurs running in various directions. 

In the United States the range appears to hear different names in different 
States. In Montana it is called the Rocky Mountains, in North Wyoming 
the Bighorn Mountains, in South Wyoming the Black Hills, the spur running 
transversely from the main chain into the territory of Utah is called the 
Wahsatch Mountains, a portion of which is known as the Uintah Mountains 
and forms, with the last mentioned, a feature in the beautiful view from Salt 
Lake City. The range extends over a large portion of the State of Colorado, 
is penetrated by various valleys and streams, including the famous Rio 
€hrande, and here rises to its greatest elevations ; most of the grand peaks. 
Sierra Blanca, Mount Lincoln, Long's and Pike's and Gray's Peaks being 
situated within the confines of this State. The main range ends in the 
beautiful Spanish Peaks, but a portion, passing to the west, extends into 
Arizona, a large proportion of which State is elevated ground. 

In the State of Colorado are various chains of the Rockies, two of which, 
running north and south, are called Front and Park ranges. These enclose 
between them the great natural parks — North, Middle, South, and San Luis 
Parks — which are wide valleys of pasture land at a high altitude, sheltered 
from winds, and surrounded by beautiful scenery. North Park stands at an 
elevation of 8,000 ft., and contains 2,500 square miles. Middle Park, which 
has a warmer climate, is 65 miles from north to south by 45 miles from east 
to west, and embraces about 8,000 square miles, 7,500 ft. above sea level. 
Conmiunicating with it are Estes Park, Antelope and Manitou Parks, to 
which we shall refer presently. 

Middle Park is enclosed by grand mountains ; Long's and Gray's Peaks and 
Mount Lincoln; it contains beautiful meadow land and some celebrated 
sulphur springs. South Park is 60 miles long and 80 miles wide, including 
2,200 square miles of, for the most part, pasture land, at an elevation of 
9,000 ft., and it has a milder climate than the other two great parks. South 
of these is the San Luis Park, larger than all of them combined, and con- 
taining 18,000 square miles with an elevation not exceeding 7,000 ft., and its 
more southerly latitude, combined with a very abundant water supply, causes 
it to be more thickly wooded than the others. 

All these parks ei^oy fine climates ; the wilder parts abound in elk, deer, 
mountain sheep, antelopes, bears, wolves, lynx, mountain lions, coyotes and 
beavers, and the streams supply plenty of trout. Cattle pasture all the year 
round without shelter or covering, and thrive on the abundant grass. It is 
supposed by Dr. Denison^ that these parks were once beds of immense bodies 
of water, lakes in fact, which breaking through their rocky barriers cut deep 

1 Rocky Mountains Health Buort$, 
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rugged gorges or cafioDs, over which the rivers have flowed for centuries, 
depositing their debris in the foot hills and plains. 

The deep gorges, or canons, are a remarkable feature of the Rockies, as 
they may be found penetrating the chain in many directions. They are 
clearly the result of water action, and the various layers of strata cut 
through and exposed are well shown in the neighbourhood of Denver, where 
wo have a good example in Clear Creek Canon, where the river, starting from 
the base of Gray's Peak, has forced its way through a labyrinthine channel 
eastwards to the plain at Golden. 

A grander canon is that of the Arkansas, which is the line taken by the 
Denver and Rio Grande Railway in penetrating the Rockies. In parts, owing 
to the narrowness of the gorge and the great height and precipitous character 
of the giant granite cliffs and mountains through which the Arkansas threads 
its way, the scenery is maguificent. The forms of the rocks are specially 
fine, a specimen of which is seen, for instance, in the Currecanti needle, a 
fine pyramid of granite, and the mountain of the Holy Cross, which owes 
its name to the form of the Cross being delineated by snow accumulating in 
crevices in its rocky sides. The grandest piece of scenery on this roate 
is the Royal Gorge, where the chasm is so narrow that there is only space 
for the river to flow through, and the railroad is therefore suspended by an 
ingenious bridge above it for some distance, the cliffs on either side reaching 
the height of 2,600 ft. Another striking mass of rocks is the Castle Gate, 
the fine portal by which the railway escapes from the gorges into the more 
open valleys on the western side of the Rockies. 

This caiion of the Arkansas is surpassed in grandeur and wild magnificence 
by the great canon of the Colorado, situate in Arizona, where that river boils 
and surges at the bottom of the greatest canon in the world, one mile in 
depth, with nearly precipitous and beetling cliffs on either side, but this is 
outside of the State of Colorado. 

The railways encircle, and in many cases penetrate into the region of the 
parks. The Denver and Rio Grande sends branches up several of the smaller 
canons opening into them, while Middle Park is traversed by both the 
Denver and Rio Grande and by the Midland of Colorado, so that the district is 
rendered fairly accessible. Moreover the numerous towns, for the most part 
mining centres, like Leadville, scattered throughout the Rockies, or situated 
like Denver on the a(\jacent plains, amply supply the wants and necessities 
of residents and of camping out visitors. 

The peaks of the Rocky Mountains vary in altitude from 18,500 ft. to 
14,500 ft., the highest being the Sierra Blanca, which terminates the Sangre 
de Cristo chains ; there being more than 100 peaks exceeding 18,500 ft. in 
height, and Gray's and Pike's and Long's Peak all exceed 14,000 ft., the 
general average being higher than in the Swiss Alps. 

In appearance, however, they are not nearly so imposing as the Alps ; they 
rise from a higher plateau varying from 5,000 to 6,000 ft. in height, their 
outlines are more rounded, the lower slopes, probably on account of the great 
dryness of the atmosphere, are less wooded, and for the same reason and also 
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beeanse of the lower latitude the summits have less snow massed on them and 
no g^iers furrow their sides. The absence of cloud and mist causes their 
outlines to be very clearly defined even at great distances, and they form a fine 
feature at the ends of the tree-lined avenues of both Denver and Colorado 
Springs. 

The geology and mineralogy of the Rocky Mountains are too complicated 
subjects for me to deal with, (especially as, according to the Denver and Rio 
Qrande prospectuses, all known minerals are found there !) but the greater 
part consists of masses of granite rising beyond an outer stratum of red 
sandstone, which last forms the very weird and picturesque rock scenery of 
Monument Park and the Garden of the Gods among other instances. The 
oolouring of both granite and sandstone is very vivid and rich in tone. 

The Rockies, as will be seen by our maps, form the greater part of the 
State of Colorado, the eastern portion consisting of the Prairie, which extends 
fiur to the east and north, and in this State has an altitude of about 5,000 ft. 
Between Denver and Colorado Springs a spur of the range runs eastwards 
into the prairie called the Divide, in which lies Castle Rock, Perry Park and 
Palmer Lake, but south of this the great plain extends to the Gulf of Mexico, 
800 miles. 

We must therefore remember that in Colorado State there are four series 
of elevations, viz.: — 

1. The snow clad peaks, 12,000 to 14,000 ft. and upwards in height, with 
a climate of their own. 

2. The natural parks, varying from 7,000 to 10,000 ft. in altitude. 

8. The foot hills and adjoining valleys, rising from 6,000 to 7,000 ft. 

4. The prairie plains, varying from 5,000 to 6,000 ft. 

The first class is of course useless for health station purposes, but the last 
three might be made available and ofier an infinite variety of altitude and 
of climate. 

Having described the general conformation of the country, we come to its 
meteorology as a whole, and the annexed map (p. 70) of the Weather Bureau 
of the United States will give some idea of the distribution of the rainfall. 

In Colorado the rainfall varies from 8*71 ins. to 22*80 ins., at Denver it 
is 14*17 ins., at Colorado Springs 15*17 ins., and at Santa F^, the capital of 
New Mexico, 14*17 ins. It does not appear to increase with altitude, for 
Gannison, 7,680 ft. in the heart of the mountains, has only 10*02 ins., and 
Leadville, at 10,200 ft., only 12*80 ins. Georgetown has 14-89 ins. ; Pike's 
Peak, with its great elevation and consequent liability to act as a condenser, 
has a larger rainfall, viz. 29*18 ins., but this is after all small in comparison 
with other high peaks. The western stations, such as Fort Lewis, seem to 
have larger rainfall than the eastern. 

Throughout Colorado scarcely any rain falls from October to April, and 
the greater part is precipitated during the thunderstorms which are so fre- 
quent from May to September. Snow occasionally falls in autumn and 
winter, but except at the higher levels, does not lie. 
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Relative fanmidity returns from several portioDB of the State ihow a pM- 
ceutage varying from 46 to 68 per cent., contrasting with those of the 
Pacific Coast, such as at San Francisco 78, and at St. Lonis, in the valley of 
the Hissisippi, 78, or on the Atlantic, as exemplified by New York, 75 per 

cent. 
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The average amount of cloudiness in Colorado, as given in Dr. Denison's 
Charts, is also very small ; whether the season be spring, summer, antamn or 
winter, it always shows a percentage far less than tlmt of either coast line. 
The nnmlwr of days on which rain falls Ih about B5, but on many of these the 
day is fine generally, with an eveninf? st<)rm. 

The teniporatnre shows great extrcimex, and, as might be expected in a 
mountainous region removed from all cqualining influences, such as tliat of 
the sea, the nocturnal radiation in conRidcrable. The mean annual tempera- 
ture of Denver is Sff ', tlio maximum rea<]ing, occurring in Jnly, being IWP, 
and the minimum, 7°, in Februarj-. 
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The monthly means are as follows :-— 



January 




27-2 


July ... 


• ■ . 


72-0 


February 




29-6 


August 


••• 


72-8 


March ... 




48-8 


September 


• • • 


60-0 


April ... 




611 


October 


• • a 


51*8 


May ... 




55*5 


November 


. • * 


82-4 


June ... 




64*8 


December 


• •• 


40-5 



The summers are warm, tempered by showers, as moeb of ttie rain falls 
in snmmer and spring. The autumn is fine with, perhaps, some fix>8ty nights, 
bnt very sunny and warm by day. There is practically no winter till January, 
and then bnt little snow, which the powerful sun usually soon melts, though 
nootnmal frosts are frequent and very severe, bnt the striking feature is ihe 
range of temperature, which amounts at Denver occasionally to 107^, and has 
been known in some stations of Colorado to reach 118°. 

The minimum has been known to fall to — 25^, this was in January 1876, 
and' 101^ is the highest maximum recorded. Wind is undoubtedly present, 
and may be almost said to be a feature of the climate, though some spots are 
completely protected. The wind prevailing is the South, and the average 
wind foroe for the year is 7. Only between 80 and 40 days are reported as 
absolutely calm, so the climate may be considered as by no means devoid of 
aerial movement. 

The number of fine days is one of its strongest recommendations, and I 
see the Weather Bureau for 1889 records for Colorado Springs 171 cloudless 
days, 185 partly clouded ones, and 59 cloudy. 

These figures all point to a very dry climate, with small rainfall and relative 
humidity and great absence of cloud and vapour ; and a glance hJt the relief 
and rainfidl maps will explain this peculiarity. The usual rain-bringing winds 
come from the Pacific coast, where it will be noted that the raiufall is com- 
paratively large, but before they reach Colorado State, and more especially 
the parks and plains, they are driven upwards over the Sierras, which eon- 
dense much of their moisture ; next they have to cross 60 miles of the 
great American desert, which is not likely to add to their humidity ; then 
they are deviated upwards again by the Wahsatch Mountains, and passing at 
an altitude of at least 18,000 and 14,000 ft. over the Rockies, they arrive at 
Colorado as dry, and for the most part warm, winds. The country to the 
east is a vast plain gradually descending to the Mississippi valley, and on the 
whole dry, the only source of moisture being the Gulf of Mexico, 800 miles 
off ; the consequence is that Colorado and New Mexico enjoy remarkabl}' dry 
and cloudless climates, and are also extremely sunny regions. The hours of 
sunshine far exceed in number those which can be counted at most European 
resorts. Dr. Solly gives a table of temporatujos indicated by the soliir radia- 
tion thermometer during the year 1886-7. 

June. July. Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. May. 

o o o 

Highest temperature 137 155 152 
Lowest temperature no 138 133 
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We shaU now consider onr first class of climates, that of the snowy peaks 
of the Rockies, and the enterprise and energy of the American Government 
has supplied unequalled records in this respect, as for 14 years they main- 
tained the meteorological observatory at the summit of Pike*s Peak, 14,147 
ft. above sea level, the highest observatory in the world, where regular and 
careful observations have been made by the officials of the Weather Boreaa. 
The station has since been abandoned, but I understand it is to be reopened 
this year. Meteorological energy has been equalled by engineering, and a 
cogwheel railway, with a wonderfully adapted locomotive, condnots visitors 
to the summit during the summer, though the snow compels the closure ot 
the line in winter. 

Pike's Peak is of granite, and on the somewhat flat summit are strewn 
great blocks of this formation. Snow is always present in patches, but there 
are no glaciers. The barometer shows 17*54 ins. of pressure. 

A remarkable feature of the Pike's Peak records is the resemblance between 
the recurring annual phases of atmospheric pressure and of the air temperature. 

The curves of these are not only alike in having a single bend, but the 
maximum of both occurs in July, and the minimum of both in January. 

The mean monthly pressure rises and falls *016 in. for every degree 
Fahrenheit of the monthly mean temperature. Similar phenomena have been 
noted on Mount Washington (6,279 ft.), another lofty observatory of the 
United States situated in New Hampshire, in the Eastern States. It has 
also been found that actual barometric pressure in the Rocky Mountains, 
generally at altitudes above 4,000 ft., attains its minimum in January, and its 
maximum in July or August, and that the barometric phases are of the same 
kind, in reference to the annual mean, as the temperature phases at sach 
stations. This phenomenon of atmospheric pressure is the reverse of that in 
parts of the United States at low elevation, and results, according to General 
Greely,^ from the lower average temperature of the winter months contractiiig 
the great body of air so that much of it is brought below the summit of the 
mountains, while in summer the reverse conditions obtain. 

The highest temperature on Pike's Peak was 64°, noted on July 19th, 
1879 ; the lowest — 89°, noted December 21st, 1887; the mean temperature 
being 19°'8. This has ranged during the 14 years from 17°-9 to 21°-9. 

It may be interesting to note that Mount Washington during the same 
14 years had a maximum of 74° and a minimum of —50°, showing at a con- 
siderably lower temperature greater extremes. 

The maximum daily range of temperature on Pike's Peak takes place in 
July and August, being 14°'8 and 14°-2 for each month respectively. The 
minimum range is in December (11°*G). Thus the mean daily range on 
Pike's Peak is about half that noted on the prairie plains, on which Denver 
and Colorado Springs are situated. 

The rainfall on Pike's Peak has been stated to be 29 ins., of which the 
minimum (1*89 in.) is in February, and the maximum (4*46 ins.) in July. 

* American Weather, 
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88 per cent, falls in spring, 86 per cent, in summer, the remaining 82 per 
cent, being distributed equally between autumn and winter, these seasons 
exhibiting the same dr3mes8 as at Denver and Colorado Springs. 

The winds are chiefly Westerly, 81 per cent are from South-west, 20 per 
cent, from West, 21 per cent, from North-west, 10 per cent, froin the North, 
8 per cent, from the North-east, 5 per cent, from the South, and the rest 
are distributed among the East and South-east and calms. 

This contrasts with Colorado Springs, nearly at ihe foot of Pike*s Peak» 
where the most prevalent winds are the North (27 per cent.) and the South- 
east (22 per cent.) ; showing the effects of local currents. 

The velocity of the wind varies from a mean of 26*6 miles in Jannary to 
one of 12*8 miles in August. The highest mean monthly velocity occurs 
with the lowest mean monthly temperature, and the least mean velocity with 
the highest mean temperature. Severe and prolonged wind storms are rare 
at the summit of Pike's Peak, and the days are few when the mean hourly 
velocity equals or exceeds 50 miles. In two storms in 14 years it ranged 
70 and 71 miles an hour, and once, on May 11th, 1881, it reached 112 miles. 

Mount Washington, on the other hand, has stronger winds and they 
prevail longer; velocities of 116 miles have been recorded, and on one 
occasion the great rate of 186 miles. 

The most interesting part of the meteorological diary on Pike's Peak is the 
record of the electrical phenomena, and as abridgment would spoil the pure 
American style in which the narrative is written, I give some extracts. 

February 24, 1874. — Snmmit continued enveloped in snow clouds till 2 p.m. 
Ab a curious illustration of the rapidity with which water boils at this elevation, 
the observer notes that this eveninfj a dish pan full of loose snow was set on the 
hot stove to melt, and in a very short time the water in the bottom of tlie pan 
began to boil, while the snow on the top of it was yet 8 or 4 inches deep. On 
examination it was found that a solid crust had formed above the boiling water, 
and even this was not sufficient to condense all the steam, which escaped with 
loud hisses from its icy confines. 

J/ay 29, 1874. — At noon the summit became densely enveloped, and sleet fell 
in ^ort showers till eveninjj, while the rumblinp^ of distant thunder was occa- 
sionally heard to the south. At 6 p.m. a storm beji^an wliicli will long be 
remembered by the present occupiers of the station. A Wolent tlumdorstorn\ 
accompanied by heavy sleet, passed over the peak from south-sou th-oa.9t lo 
north-north-west. It came up so suddenly that there was barely time to cut 
out the telegraphic instnuuents before blinding flashes of fire came into both 
rooma from the hghtning arrester and stoves ; loud reports followed in rapid 
Buccession, while outside the noise of thimdorclaps was almost drowned by tlie 
rattling of the indescribably heavy showers of sleot which followed each* dis- 
charge. The storm appeared to surroimd the peak in all directions. At 7 p.m. 
a bolt stmck close to the north window, and at tlie same time a heavv discharge 
took place through the lightning arrester, which made it appear that the building 
had been struck and was on fire. A cloud of smoke filled the ombra.sure of the 
north window, which was afterwards found to have resulted from tlie molting of 
rubber insulation on the office wires. 

After tliis discharge the storm passed slowly to the west. The obseners were 
beginning to breathe more freely when the wind veered to the South -west, and 
brought back the storm in all its fury. The rattling of torrents of slc(»t, mingled 
with the incessant rolls of thunder, the blinding flashes and loud reports in the 
rooms, were enough to make the stoutest heart quail. 

It has been noticed, by closely watching the beginnings of storms which were 
•o frequent daring the latter part of May and not uncommon during June, that 
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the great majority of them originated over the extensive parks west, BOoth-west and 
north-west of this peak, and dividing it from the main range. The lower strata 
of air become powerfully heated, and are probably at this season of the year, 
when the surrounding moimtains discliarge their melting snows into the parks, 
heavily charged with moisture. The cold, heavy West winds descending tibe 
eastern slope of the main range, and wedging under the heated, moist, lower 
strata, might explain the frequency of local storms on the peak during the 
hottest part of the day. 

February 14, 1881. — Fog in morning and afternoon. Four mock moons ap- 
neared on different sides of the moon at night, at equal distances frt)m tlial 
body and from one another. These increased in intensity of colours until they 
were brighter than the moon itself, which appeared as if hidden behind a veil. By- 
and-by bows as brilliant as those of the sim appeared over each, which increased 
in size until they almost joined, and formed a perfect circle of the most brilliant 
colours. These gave way for double halos, the second being nearer to the first 
than that was to the moon. Both were of a beautiful violet tint. When the 
moon had risen about two-thirds of the distance between the horizon and zenith, 
these rings disappeared and a new one appeared much further removed from 
the bodv, the refraction of whose light produced these femtastio shapes. The 
new halo was much paler than those it had succeeded ; it was the precursor of 
one of the most magnificent rcfrnctions of light that any human being ever wit- 
nessed. Near the moon appeared two mock moons, shining like buls of fire, 
and in the horizon opposite these were reproduced, but in a milder colour. A 
halo of a mild pink colour passed througli the plane of these four mock moons 
and intersected the main halo. To complete the display a bow appeared at the 
zenith, and this was as brilliant as a rainbow, and comprised all the colours of 
that bow of promise. 

Jmie 7, 1882. — During a violent thimderstonu, while sleet was frdling a 
''singing*' or ** sizzing'* noise on the wire was distinctly heard. At 8.45 p.m. 
on opening the door, the line on the summit was distinctly outlined in brilliant 
light, which was tlurown out from the wire in beautiful scintillations. On near 
approach to the wire these little jets of Hame could be plainly observed. They 
presented the appearance of little electrified brushes or inverted cones of light, 
or more properly*, little fiimiels of light with their points to the line, firom wUch 
they issued in little streams about the size of a pencil lead, and of the brightest 
violet colour, while the cone of rays was of a brilliant rose white colour. These 
little cones of light pointed from the line in all directions, and were constantly 
jumping from point to point. There was no heat to the light, though it was im- 
possible to touch one of these little Hamcs, for as soon as they were approached by 
the finger they would instantly vanish, or jump to another point of the line. 
Passing along the line with finger extended, these little jets of flame were suc- 
cessively puffed out, to be instantly rehghted in the rear. It was a curious and 
wonderful sight. No sensation was experienced on applying the tongue to the 
line. Not only was the wire outlined in this manner, but every exposed me- 
tallic point or surfEice was similarly tipped or covered. The cups of tlie anemo- 
meter, which were revolving rapidly, appeared as one solid ring of fire, fipom 
which issued a loud rushing and hissing sound. The anemoscope represented 
a flaming arrow, and a small round wooden stake stuck up in the snow to show 
the position of the gauge was similarly tipped, as well as an angle of our stone 
chimney. Observer, on placing his hands close over the revolving cups of the 
anemometer, where the electrical excitement was abundant, did not discover 
the slightest sensation of heat, but his hands became instantly aflame. On 
raising them and spreading his fingers, each of them became tipped with one 
or more cones of light, nearly 3 ins. in length. The flames issued from his 
fingers with a nishing noise, similar to that produced by blowing briskly against 
the end of the finger when placed lightly against the lips, accompanied by a 
crackling sound. 

There was a feeling as of a current of vapour escaping, with a slight tingling 
sensation. The wristband of his woollen shirt, as soon as it became damp, 
formed a fiery ring aroinid his arm, while his moustache was electrified so as to 
make a veritable lantern of his face. The phenomenon was preceded by 
lightning and thunder, and was accompanied by a dense driving snow, and dis- 
appeared suddenly at 8.55 p.m., with the cessation of snow. 
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June 9. — Repetition and previously defined sensations, and the obsen^er's hair 
stood erect, crackled, and the pricking sensation to the scalp (bareheaded) was 
extremely painful. The peculiar electrical odour was strongly recognised. To 
mrotect his iiead, he put on his black felt hat and returned to the roof. But a 
few seconds elapsed before he was fairly lifted off his feet by the electrical fluid 

giercing through the top of his hat, giving him such a sudden and fiery thrust that 
e nearly fell from the roof in the excitement. Instantly snatching the hat 
from his head, he observed a beam of hght, as thick as a lead pencil, which 
seemed to pass through the hat, projecting to about an inch on either side, and 
which remained visible for several seconds. The top of his hat was at least 
2 ins. from his head when this fienr lance pierced him. When the fluid began 
to thrust its fier^ tongues into other parts of his body, he was spiurred to a 
hasty, but " brilhant " retreat. He experienced a peculiar burning or stinging 
sensation of the scalp for several hours afterwards. The phenomenon lasted 
16 minutes. Lightnmg and thunder were continuous during the evening ; the 
sharpest flashes drew from the metaUic roof loud snapping sounds. 

November 17, 1882. — Aurora this morning at 4.80 a.m. The arc was about 12° 
high in the centre. The one end extended nearly to the eastern horizon, the 
western one being hidden by the mountains. Along the eastern part luminous 
beams shot up from 15° to 20°. For a time it looked like a veil or sheet of pale 
light, but before finding it became very bright. A wide band of light from the 
sun extended nearly to the zenith, although nearly two hours before the sun- 
rise. Ended 6 a.m. About 4.45 a.m. the ** singing "' or humming noise began 
on the telegraph wires, and became very loud. Aiurora began to-night at 6.15 
p.m. It appeared in the form of an irregular greenish-white cloud along the 
northern horizon, and imder it was a very dark space. Above and apparently 
issuing from the green light, in different places, was an intensely red light, 
aknost of a blood colour. These red spaces were probably 15° wide and from 
15** to 18° high. Near these beams of white light extended to the zenith. The 
red would alternately fade and re -appear, until finally it remained stationary at 
the west end of the clouds, fading and appearing in rapid succession until 8.80 
p.m.. at which time the white cloud appeared to break up into beams or gronps 
of beams, which were probably from 15° to 20° in height. At this time the red 
light at the western part was intensely bright, and all gradually ftuled, tlie white 
colours settling down into a regular arch of about 1 5"" high in the centre, and 
remained so. Aurora steadily disappeared at 1 1 p.m. 

We next come to. the climate of the natural parks, varying in altitude 
from 7,000 to 10,000 ft. Unfortunately I have only imperfect meteorological 
records, as there has hitherto boon no station of the Weather Bureau 
in North or Middle Park. One has been recently established in South 
Park near Como, but I do not know its altitude, and the information 
from there, except as to rainfall, is incomplete. These parks extend from 87^ 
to 41^ N. latitude and are of difierent elevations, so that consideral)lo choice 
of climate may be found in them. In many places the vegetation shows an 
exceUent soil, a good supply of water, shelter from winds, and frcedoui from 
the great cold of the higher peaks. 

The Weatlier Bureau gives, among reports hy voluntary observers, a year's 
obBcryation<i made at San Luis, a small town situaUul at nn i^levation of 
7,94G ft. in San liuis Park at the extreme south of Colorado State, and 
these I have analysed with the following results : — 

The annual mean temperature is 41'^-7, the mean maximnni 70°, the 
temperature rising in June and July to above DO'^, and falhng in December 
and January to — 26° ; the mean minimum being 8°-28. Tlu3 animal rainfall 
is 13^ ins., occurring principally in September, December (when 2A in. falls), 
Jiarch, and April. 
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At CVifBA ( Miiiik Pitfkt the ninhil la kfls, beuig 11-M iHL* bii it ocean 

I ^zplTiTeil Efltrft aiki ]hLuuti3ii Ftfiu, jziii p«siiap« an ■iiiwii of mj lidk 
Uf ofM r/ tiMX&f may enafcie joa t) ptetnre tihem to junnelvcs bcttir Ihan a 
minnt« <k«Riptirjfi. Lt:t m takjt Edtrs Park, wiiidi is doM to Lo^'s PlMk, 
Mkl tfa« greats part of wfaieii belrto^ to m ^"tg***^ conpiBT, of vluck Levi 
Diinra?«i azul Cttptain Ulijte are the priofipal directors. 

We Uft Denver oik fime October morning, siki after tiireo hoars by nil, 
joamejrng northwanLs, we reaehed Lyoos, a small timber bailt Iowb in the 
Cor4 hilb. the present terminoa of the raihrmTy wbidi it is coaboBplaled to 
eootinne ap to Estes Park itdeif. Quitting the rail we •a^'*'*^^ an ^m>^3^^ 
TfttA in a wixviing FaUej, throogfa which the Little Thompoan Rircr flowsoot 
from Estes Fark« We first passed some grand miwHfw of red saodatooe, 
whieb, as is common in the Rockies, rise precipitonslj, aiding in pmif^lf^ 
resembling castles and ramparts of fortresses and the like, and soon we 
reached the rocks of granite formation. 

The sinnoos TaDey was well wooded with scmb oak, in Oetobvof faronse to 
ficarlet hne, with golden-tinted cotton trees, a species of pofilar Tery common 
in the States, with what they call cedars, a sort of cypress ; and strewn about 
were hage Ijonlders, hrilliant with ferns and mosses, and wreathed with 
clematis, which had fallen from the beetling cliffs on eitbo* side. As W8 
drove upwards the cotton trees and cedars gave plaee to pines of rarioos 
kinds, some of great size, and hero we made the acquaintance of some of the 
natives, the grey squirrel, the chipmonk, a lively little animal aboat half the 
size of oar squirrel, with a long bushy tail striped in two shades of gre3i8h 
brown. They were skipping about the larch fences in which they delight. 
The beautiful American jay, with its brilliant blue plumage, flew from tree to 
tree. We passed the entrance to Antelope Park, another fine pasture land, 
and came into more open country with numerous ranches ; before each frurm 
house was a pile of stag boms shed by the deer in the adjacent mountains, 
and collected by the farmers. 

After four hours* ascent through beautiful scenery we reached the portals 
of Estes Park, and found ourselves descending into a magnificent basin of 
park-like country, interpcrsed with several species of pines, and backed by 
grand mountains. 

The park is an irregular shaped depression with various recesses, and 
measures 10 miles in its greatest diameter and 4 miles in its smallest. It is 
undulating and carpeted with excellent grass, but some fine wooded 
eminences rise in parts. Bnrronnding it is a remarkable circle of rocks, behind 
lie the grand mountains ; to the south Long*s Peak (14,271 ft.), to the west 
Mount Upsilon, then Mount Kenry, named after the Earl of Dunraven, and 
tlio Mummy Mount, and on the north, Mount Signal, and to the east the 
granite form of Mount Olympus. 

The Thompson River, a moderate sized trout stream, flows through Estes 
Park, and there are several small lakes. On the souUi side rises a fine wooded 
hill called Prospect Hill, up which we saw a coyote stealing (a coyote being 
an animal something l>otween a wolf and a fox). 
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The park itself stands at an elevation of 7,500 ft., and contains an hotel 
and Captain Whyte*s house, where we were most hospitably entertained, as 
well as several ranches, and in summer a large number of visitors camp out 
for shooting and fishing purposes. There is plenty of fish and game. Deer 
had been down in the park the day we arrived, and, what was more rare, a herd 
of mountain sheep had appeared on one of the crags above Captain Whyte's 
house. Beavers, of which we saw the traces, abounded, and had built their 
dams so efiectually as to cause some trouble by diverting part of the stream 
destined for irrigation. Coyotes skulk about but do not seem to do much 
harm, though the wire meat safes must always be placed at a height beyond 
their reach. We drove across the beautiful park in several directions, 
generally over the grass, then burnt up after the long summer, and we 
selected the site for a proposed new hotel, and saw Captain Whyte*s fine 
herd of 400 red Herefordshire cattle, all in excellent condition. He told me 
that they fotten on the good herbage, and lie out all the winter without shed 
or stable. The cattle apparently were very healthy, and had become 
thoroughly acclimatised. That night we had a sharp frost, which covered 
the ranche*s pond with J in. of ice, but hardly whitened the trees, and 
before sunrise next morning I witnessed a splendid Alpine glow on the 
surrounding peaks, and then the sun rose gloriously in a clear sky, flooding 
the whole park with the golden beams, and imparting plenty of warmth to us 
all. From the information I could gather from the residents, the climate is 
never excessively cold, as appears in the San Luis Park observations, and 
there is but little wind, the mountains, which do not overshadow, efifectually 
sheltering the park. The rainfaU is small, and snow does not lie on the 
ground for any time. 

A great advantage are the endless excursions, not only in the park itself, 
bat into the beautiful valleys which open into it, the Black Canon and the 
Horse Shoe Valley for instance ; — excursions replete with interest for the 
artist, the sportsman, and the man of science. 

At present these parks are used chiefly in summer, when the dwellers in 
cities, like Denver, flock to them and camp out during the two hottest 
months, but it is contemplated to utilise them during a longer part of the 
year, as being well suited for more active and less delicate invalids. There 
is at present accommodation in Estes Park, but more is forthcoming in the 
shape of a new well-appointed hotel to be kept open aU the year round. 
The present hotel has 50 beds and several ranches with cottages attached, 
Ferguson's, Macgregor's and James's (late Elkhom), also lodge invalids 
with tolerable comfort and at a moderate cost. There is a post daily bring- 
ing letters and parcels. 

Manitou Park lies 8,000 ft. high, 26 miles from Colorado Springs, and 
rather nearer to Manitou, up the Ute Pass, with a fine view of Piko*s Peak. 
It is about 10 miles in length and 4 in breadth, and is one of the approaches 
to Middle Park. 

The scenery much resembles that of Estes Park, and the neighbourhood 
abounds in large game, such as elk and deer. There is an excellent hotel 
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and a namher of wooclcu cottages, wliicli arc used by visitors in summer, when 
the plac4< is a great canipiug centre. 

A pictiircsqne liru; of rail, the Colorado Midland, connects Woodland PUrk 
8tati(»u with Colorado Spriu«;s, and then a 9 mile drive, partly through lovely 
fir woods, leadK toMauitou Park, which is much recommended by the medical 
men of Colorado Sprfuf^s. 

Our third class of elevations, the Foot-hills, an expressive term, may be 
cr)nsidered in conjunction with the fourth, the prairie plains, the difference 
being that the climate of the former is rather cooler. 

The third and fourth class comprise all the Colorado plains of an elevatioc 
of 5,000 ft. and upwards, and the towns situated on them, snch as Denver, 
Longmont, Boulder, Golden, Colorado Springs, Manitou, and the various 
settlements on the foot-hills. • 

The climates of Denver and of Colorado Springs, as set forth in the 
admirable meteorological reports of the Weather Bureau, have been well 
examined by Drs. Denison and Solly, and may be considered as typical of 
the true Colorado climate, the principal features of which have been already 
given. 

The prairie in which these towns lie is as remarkable for its vastness as 
for its colouring. When standing on any elevateil spot, one sees it is not a 
flat surface, but presents here and there undiilations, though stretching away, 
as it does, for hundreds of miles north, east, and south, these are sometimes 
hardly visible, and the general impression is of some great billowy moving 
sea which has suddenly become petrified. 

The sun rising in the east floods the vast plain with its rays and tnms it a 
brilliant golden colour beautiful to behold, and gradually as the shadows 
extend, tints of red, purple, and brown appear and advance in great lines across 
the plain, while with the setting sun the colouring becomes first orange, then 
red, then purple, changing at last from delicate pearly tints to cold grey. 
The sky also undergoes the most brilliant changes, passing from the nsoal 
sunset phases to an exquisite violet which sufluses successive portions of the 
sky long after the sun has set. The vault of heaven api>6ars of boundless 
height, and the air is so transparent that objects 20 miles off appear close at 
hand, and Pike*s Peak, 75 miles distant from Denver, is quite distinct, indeed 
some of the flue peaks seen from that city are calculated to be more than 
120 miles off. 

Another feature of this vast plaiu is the absence of life. Yon may travel 
for miles and miles and see nothing but an occasional prairie dog village, with 
its little fat denizens sitting up on the tops of their mounds, with their paws 
hanging in front, looking like posts, so unmoved are they, even when the 
locomotive rushes past ; after awhile a few cattle arc to be discerned, then a 
mounted cowboy, looking larger than human from his solitariness — but the 
genend feature of the prairie is its intense solitude. 

The vegetation consists of buffalo grass, several varieties of cactus, a small 
kind of yucca, and what is called the prairie flower, besides lilies and other 
summer blooming flowers. 
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Driving in a light baggy with a pair of fast cobs is very pleasant, provided 
yon hold on tight, as it is not uncommon to descend into a praine dog's hole, 
or worse still into a dry creek or water bed, where the jolting is considerable, 
for the horses delight in the grassy trail, and fly through the air at a 
iremendous pace. 

As I have said before, the prairie is undergoing cultivation ; by means of 
sinking artesian weUs and bringing water from the mountains, the plains are 
gradually being supplied with irrigation water, and arc made to produce a 
better grass as weU as wheat and Indian corn ; a little less cactus, a little 
more alfalfa everywhere, this last being the usual western food for cattle, but 
it will be long before the prairie is transformed into great farms. 

Denver is situated in the prairie on the small river of South Platte, and 
though only about 80 years old, is a city of 150,000 inhabitants with fino 
buildings, capital schools, excellent clubs, theatres, monster hotels, cable and 
eleetrie cars, electric lighting, and all the advantages of American civilisation. 
The streets are well planned and many are paved with asphalte, the avenues 
are wide and many are lined with trees and command fine views of the Rocky 
Mountains. The city extends over at least 5 miles, and though parts of it 
are smoky, owing to the ore smelting and other works, the suburbs, which are 
remarkably open and only bounded by the prairie, are charming and suitable 
for invalids' residence. The medical profession is well represented, while a 
completely equipped faculty of medicine exists in the University of Denver, 
and all accorded a warm welcome to your President. I may add that many 
of these doctors are instances of consumption cured by the climate. 

There are also a number of boarding houses in the small towns and 
ranches in the Foot Hills and up the canons, where Denver medical men 
place their patients with advantage, such as the following: — Stewart's 
ranch in Bear Canon (7,000 ft.) about 20 miles from Denver, Longmont 
(5,000 ft.), a small town with good water and lighting, and near it an 
excellent moderate pension called Hygioa. Boulder (5,409 ft.), at the mouth 
of the romantic Boulder Canon, is a small town with a university 29 
miles from Denver, and has suitable accommodation with charming excursions 
np the adjoining valley. Greoly and Fort Collins, at a little lower elevation 
and some 50 to 60 miles to the north of Denver, have been well spoken of 
for invahds. 

Idaho Springs (7)800 ft.) in the Clear Creek Canon is strongly recom- 
mended by Dr. Denison, and stands on a plateau well sheltered by mountains, 
having remarkable saline and ferruginous springs, used for baths and drinking, 
and, like most of the preceding, is connected with Denver by rail. There is a 
very good hotel at Perry Park (6,000 ft.), situated on a spur of the Rockies 
called the Divide, which separates the basins of the South Platte and the 
Arkansas rivers, about 40 miles south of Denver, and there are many others, 
one of the great advantages being the extensive rail communication in all 
directions with Denver. 

Colorado Springs is situated on the prairie, at an altitude of 6,022 ft., 75 
miles south of Denver, 5 miles from the foot-hills of the Rockies, and 6 
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miles from the base of Pike's Peak, which forms so fine a feature in the view 
from the town. It has a population of 18,000, and no manufactories, and 
consequently no smoke. The town is laid out picturesquely in avenues from 
60 to 120 ft. in breadth, lined with a double row of trees which run north, 
south, cast, and west, thus intersecting each other, the main roads being 
traversed by electric cars. The buildings are handsome, and especially 
the private houses are artistic, many of red sandstone and surrounded by 
gardens. Cascade Avenue is a fine street composed of houses mostly 
built by consumptives, who have selected this as their residence. There is 
a top soil of 2 ft. and gravel and sand to an average depth of 60 ft. below, 
and consequently all moisture drains away rapidly. The main drainage— 
and the plumbing, as our American cousins call it — is good, and the water 
supply is excellent, the water being brought from the mountains in iron pipes. 

To the north of the town lies the Divide, which gives some protection 
from Northerly winds, to the south the open prairie, to the east the prairie on 
which rises a low range of hills called Austin's Blufis, and to the west and 
south-west the great masses of Pike's Peak, Mount Rosa, named after Miss 
Kingsloy, and the beautiful Cheyenne Mountain, with the foot-hills in 
front of them. 

Intervening between these grand mountains and the town are Colorado 
City, and rather to the north of it the celebrated Garden of the Gods, Monu- 
ment Park and Glen Eyrie, with the fantastically shaped red sandstone rocks, 
while nestling under the very mountains, surrounded by more timber than is 
usual in Colorado, lies Manitou Springs, about 1,000 ft. higher than Colorado 
Springs, where the mineral springs really do exist and of delicious quality, 
whereas there are none at Colorado Springs, the title of which is a misnomer. 

The mean temperature of Colorado Springs is 46^*4, but it is composed of 
considerable extremes. The maximum rises to 101°, the Tninimnin faHa to 
— 25°, but curiously the extremes do not appear to be much felt, perhaps 
owing to the dryness. The mean rainfall for 10 years is 15*87 ins., and of 
this about 1 2 ins. falls in spring and summer, generally in thunderstorms ; 
only 4 ins. are noted between September and March. Snow, as a rule, dis- 
appears by evaporation in the sunshine. The number of clear days is 194, 
of fair days 128, and of cloudy 48. The sun shines during 880 days of the 
year, and for 165 days out of the 182 from October 1st to April 1st, so that 
on an average an invalid is deprived of sunshme for less than half-a-day a 
week in winter. The power of the sun is great, and during the entire winter 
ladies need parasols and invalids sit in the open piazzas, which are a feature 
of the houses, without extra wraps. The wind is the most troublesome item 
of the climate, and generally rises in the afternoon. The annual mean 
velocity is 8*58 miles per hour. 

Dr. Solly^ gives an admirable account of an invalid's day in midwinter, t.#. 
from 9 a.m. to 4 p.m., which I venture to quote. 

" After a night in which there has been a hard frost and a clear sky, with a 
hght breeze from the North, and during which the invalid has usually dept 

^ Factit Medical and Qeneralf about Colorado Springs* 
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toundly iinder several blankets, with his window partly open, he wakes np to 
find the son shining at his eastern window. And this is a feature which, what- 
ever the weather may be later in the day, is rarely absent. After breakfast our 
invalid steps into the street, being then in an atmosphere in which the heat in 
the sun is 92°, and in the shade 30°. A gentle air is stirring from the North-east 
at the rate of 8 miles an hour. The mean dew point is 18^. 

"As the day proceeds the temperature rises to its highest point, between 8 and 4 
p.m. being 100° in the sim, and 40° in the shade, while the wind, which has 
veered rapidly from the North to the South, blows with its highest daily velocity 
of 18 miles an hour. After 2 p.m. the wind works back again towards the East, 
being at sundown North-east, and continuing as darkness falls to shift back to 
the Northern quarter, whence it blows from 8 p.m. to 9 a.m., its velocity dropping 
to between 7 and 8 miles an hour ; the temperature of the air at the same time 
falling from 8° to 4°. 

The ground is usually bare of snow ; no rain falls from mid-September to niid- 
April, and the sun shmes unobstructed by clouds. During the three winter 
months the cloudy days do not average more than three a month.'' 

Accommodation is excellent and plentiful, and there are several able and 
experienced medical men, including Dr. Solly, to whom Colorado Springs 
owes so mach. The excursions to bo mado are oudloss and charming. The 
canons of the Cheyenne Mountain present lovely scenery of trees, granite 
needles, and waterfalls, the Ute Pass is grand, but the finest of all is Pike*s 
Peak itself with its neighbouring valleys, which is daily ascended by rail in 
siunmer. Riding and driving are the chief exercise used, and the Broad- 
moor Casino with its boating on the lake, its music, aud its races, famishes 
amusement, while for the vigorous, the mountains and parks within easy 
distance offer plenty of shooting and fishing. 

Manitou Springs is somewhat better protected by the mountains from 
wind, though it enjoys sunshine for a shorter period of the day than Colorado 
Springs. The annual mean temperature is 47°" 8, the maximum, 96°, occur- 
ring in July, and the minimum, 28°, in January. The relative humidity is 
54 per cent. The rainfall, of which I was unable to procure statistics, is 
probably low. 

It is a pretty little place, with some most valuable mineral waters and 
excellent hotels. It is also the starting point for several suitable summer 
stations on the Ute Pass, such as Cascade Canon, Ute Park, Green Mountain 
Falls, and Woodland Park, all of which have good hotels placed at various 
elevations above Manitou. 

The above description will, I hope, give a sample of the climate of Colorado 
and afford some explanation of its probable factors. 
The chief elements appear to be — 

1. Diminished barometric pressure, owing to altitude, which throughout 
the greater part of the State does not fall below 5,000 ft. 

2. Great atmospheric dryness, especially in winter and autumn, as shown 
by the small rainfall and the low percentage of relative humidity. 

8. Clearness of atmosphere and absence of fog or cloud. 

4. Abundant sunshine all the year round, but especially in winter and 
aatnmn. 

5. Marked diathermancy of the atmosphere, or, as Dr. Deuison ex- 
presses it, '* the increased facility by which the solar rays are transmitted 
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through an atteDoaie'i air/* producing an increase in the difference of son 
and shade temperatures varying with the elevation in the proportion of 1^ 
for every rise of 286 ft. 

6. Considerable air movement, even in the middle of sommer, which 
promotes evaporation nnd tempers the solar heat. 

7. The presence of a large amount of atmospheric electricil^. 

Thus the climate of Colorado is dry and sunny, with bracing aad energis- 
ing qualities, permitting outdoor exercise every day all the year round, the 
favourable results of which may be seen in the large number of former con- 
sumptives whom it has rescued from the life of invalidism and converted 
into healthy active workers. Its stimulating and exhilarating influence may 
also be traced in the wonderful enterprise and unceasing labour which the 
Colorado people have shown in developing the riches, agricultural and mineral, 
of their country. Let us take the latter alone : In 18^ 80 millionfl of 
dollars, or £6,000,000 sterling, worth of precious metals, was mined in the 
State of Colorado, which is larger than the United Kingdom and Ireland and 
at present numbers only 500,000 population. Thirty years ago Denver may 
be said not to have existed. Now it is a well built, well organised city oi 
150,000 inhabitants. 

Surely we may claim some of these results as the effect of this magnificent 
climate on the Anglo-Saxon race, while the Colorado people are as kindly and 
generous as they are energetic and enterprising, and a warm welcome awaits 
all visitors and settlers from the old country, who may certainly hope to 
procure health, and possibly also wealth, in this rising State. Well may we 
here, as in other cases, render homage to the Empire of Climate. 



REPORT OF THE COUNCIL 

FOR THE YEAR 1892. 

In presenting their Report the Council, while congratulating the Society on 
its progress during the past year, cannot but express their deep regret at the 
deaths within the year of two of their coUeagues. The losses which the 
Council have sustained in the deaths of Dr. Tripe on April 7th, and of 
Mr. Marten on November 8rd, have been very serious. Dr. Tripe joined the 
Society in 1856, and since 1858, with the exception of a single year, was 
always in office, 8 years as Member of Council, 6 years as Vice-President, 
2 years as President, and 28 years as Secretary, in all 84 years. It is not 
too much to say that by his devotion to the interests of the Society, and his 
unifonii courtesy, he inspired everyone with whom he came in contact with 
respect and affection. ^ Mr. Marten had only been a Fellow for 12 years, but 
his business habits and great experience pointed him out as one likely in the 
future to bold high office in the Council, and his colleagues cannot help re- 
gretting the death of one whom they esteemed so highly. There had been 
no death vacancy in tht>ir uuniber for 12 years, not since the death of Sir 
Antonio Brady, one of the Trustees, which occurred on December 12th, 1881. 
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tTo fill the vacancy caused by the death of Dr. THpe, the Council, under 
By-Law 5, on May 18th elected Mr. Bayard as their Secretary, to hold office 
until the present Annual Meeting. 

A reprint of the By-Laws being necessary, the Council considered the 
opportunity fitvourable for abolishing the office of Trustees, and for having 
the Society's property transferred into its own name in accordance with the 
Charter. They therefore prepared a revision of the By-Laws, which was 
sanctioned at a Special General Meeting of the Society, on November 16th, 
and the matter has now been completed by the transfer of the Society's funds 
into its own name. The Council feel sure that the Fellows will accord the 
retiring Trustees, the Hon. F. A. Bollo Russell and Mr. Silver, a hearty 
vote of thanks for their care of the Society's funds in the past* 

The Council have been materially assisted by several Committees, which 
were constituted as follows : — 

Gkkbsal Pubpobes CoifMiTTEE. — President, Secretaries, Foreign Secretary, 
Treasuier, Messrs. Brewin, Ellis, and Inwards. 

EoiTiNa CoMMiTTKE. — Mossrs. Inwards, Maclear, and Scott. 

Exhibition Committke. — President, Secretaries, Messrs* Ellis, Marcet, 
Scott, Strachan, and Whipple. 

Stations Committee. — President, Secretaries, Messrs. Ellis, C. Harding, 
Mawley, and Scott. 

Thundbbstobm Committee. — President, Secretaries, Messrs. Clayden, 
Ellis, Inwards, and Scott. 

Wind Forge Committee. — President, Secretaries, Messrs. Binnie, Chatter- 
ion, Dines, C. Harding, Laughton, Munro, Scott, and Mr Whipple as repre- 
senting the Eew Committee. 

Annual Exhibition of Instruments, — A large and interesting Exhibition of 
Instrnments relating to Climatology was arranged in the rooms of the 
Institution of Civil Engineers on Tuesday, March 16th, and 'remained open 
till the following Tuesday. There were 106 exhibits, which were classified 
as follows : — (1). Thermometers and Screens ; (2). Sunshine Recorders and 
Actinometers ; (8). Solar Radiation Instruments ; (4). Hygrometers ; (5). 
Bain Ghuiges; (6). Barometers; (7). Anemometers; (8). Models, &c.; 
(9). Maps and Diagrams ; (10). Photographs. In connection with the 
Exhibition the President (Dr. Williams) read an interesting paper on " The 
value of Meteorological Instruments in the selection of Health Resorts,'* 
which was illustrated by a series of photographs of the Stations on the 
Riviera. The Meeting was extremely well attended. 

Stations. — Observations have been accepted from the following stations : — 
Aidgillan, Co. Dublin ; North Thoresby, Lincolnshire ; and Taunton, Somer- 
set. The observations have been discontinued at Plymouth, Devon ; and 
Southampton, Hants. 

Copies of detailed monthly returns and annual summaries of results have 
been supplied as usual to the Meteorological Office. 

Intpeetion of Stations. — All the stations south of latitude 5i^ N. and west 
of longitude 2P W. have been visited, and found to be on the whole in a 
■aftigbetorj condition. Mr. Marriott, in his Report (which will be found in 



^ &KPOST OP THR COCSCIL. 

Appeniiix U. p. 9t)). hmt •raller! iittentu)Q ti) the temlencj t>f the iiiit^finlit* at 
^e v:irit*nn Health Ele»«>rtri tt> make the ohnervatiDas of their own 
rjymtt ont ^ favonrahle aH posnihle. He aIho pointed oat the ieHraUilj 
tlie pattern of iinnHhine reeorfier employed ahoiiid ^way^ be 
Jtyrdsm Phot«>graphic Recorder does not always agree with the 
^>ke» hnming inatrmnent. 

Ww*l t'nre^ Exp€rim^nfjt. — Mr. Dines, at the re<|iiesit of the 
Committee, han lor !«)aie time been carrying on an exten^uTe ames of 
OMntH with various fbrmn of anemometers, a grant towardsi tiie cost of 
having bef^n made by the Xeteorologieal Cboncil, In a report 
by the Meteoroiogieai Coaneil on ** Anemometer ComporiscHitt *^' (Qmmrttwiy 
Jtmrmd, VfA, XVIII, p. 1^) Mr. Dines gave the resmlts of a number a£ 
eompoiijiomi and described also a new form of Tabe Anenometer £ur reconimg 
tlie presfiare and velocity of the wind. This new form of instmrneni appeared 
to the Wind Force Committee tr> be so satisfactory, that they requested Mr. 
Dmes and Mr. Monro to prepare working drawings of a tobe anemometer 
fitted (or recording pressure and vek>city. An instrument of this pattern has 
by this time been made for the Meteorological CoonciL 

The results of Mr. Dines*s experiihents having confirmed the evidence thai 
the ose of the factor 3 for the Robinson Anemometer, known as the Kew 
p8tt^;m — the dimensions of which are : distance of centre of caps fix>m centre 
of axle 24 inches, and diameter of the cnps 9 inches — ^is incorrect, the 
Council recommend the adoption of the fiEictor 2*1 for that pattern. 

As regards the small sized Cnp Anemometers, sometimes called Robinson's 
AnemometerM, the Council find that they have been constmeted of such 
various sizes and proportions that no general factor can be asdgned. Tbe 
fact^ir is probably higher than that for the Kew pattern, bat may be any- 
thing between 2*1 and 3*0. ; and nothing bat the verification of each individaal 
pattern Ciin enable its factor to be determined. 

Thunderntitrin InveHfujaluJii. — The Council have deemed it inexpedient 
for the present to continue the Thunderstorm observations which were com- 
menced in 1B88. 

nonatioiis, — Considerable additions have been made to the library during 
the year, a list of which will be found in Appendix YI. p. 108. Numerous 
photographs have been received from difierent donors, as well as a Casella*8 
mercurial minimum thermometer from the late Dr. Tripe, and a Negretti and 
Zariibra turn -over Hygrometer firom Mr. Bayard. 

QiKtrivrhj Jinmial, — This publication has contained several interesting 
papers, amongst which, besides those already mentioned, are ''English 
Climatology 1881-90," by Mr. Bayard, and **The Mean Temperature of the 
air on each day of the year at the Royal Observatory, Greenwich, on the 
average of fifty years, 1841-90," by Mr. EUis. 

Meteor oliHjical Record, — This publication, which for some time has been 

in arrear, has now buen published more up to recent date, six quarterly 

piirtH having been iHsuud during the year. The delay was occasioned by the 

^Council wishing to fv)nHider, ;it ll:o cud of the decade 1881-90, whether any 

^■haugo should be made in the method in which the observations made by the 
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Fellows of the Society are published. The Stations Committee appointed 
in 1891y held nmuerous meetings and reviewed the whole subject. The 
Council ultimately decided to continue the work and the publication of tlie 
Meteorological Record on the same lines as heretofore, with some improve- 
ments suggested by the Committee. 

Hints to Observers, — A new edition of this useful publication has been 
issued during the year. This third edition has been thoroughly revised, and 
is well illustrated. 

The New Offices of the Societij, — The experience of the new accommodation 
which has been gained during the year, has shown the very great advantage 
which has been secured to the Society by the change. The rooms are larger, 
more airy, and much better lighted than the old ones. They are also much 
more conyenient for Fellows wishing to consult the Library. This increased 
accommodation naturally involves greater expense for warming, etc., but the 
Council have reason to hope that the more prominent position of tlie Offices 
will attract a larger number of candidates for the Fellowship of the Society. 

Fellows, — The changes in the number of Fellows during the year are 
exhibited in the following table, which shows an increase of five : — 



Fellows. 


Annual. 


Life. 


Honorary. 


1 
Total. 

550 


1891, December Slst .. 


408 


182 


15 


Since elected 


+ 84 

4 

11 

19 

1 

8 


+ 2 
+ 4 
—1 

... 
... 

. . • 


+ 5 

... 

1 

... 

.•• 
... 


+ 41 



—18 

—19 

i 1 


1 Since compounded 

Deceased 

Retired ... 

Lapsed 


Defaulters 


1 


1892, December 81st... 

1 


899 


187 


19 


665 ' 

1 



Deaths, — The Council have to announce with much regret the deaths of 
twelve Fellows, and of one Honorary Member. The names are : — 

SirGeorge Biddell Airy, K.C.B., M.A., D.C.L., F.R.S., elected Mar. 



George Forster Burder, M.D. 

Alfred Carpenter, M.D., J.P., F.R.M.S. 

Sir John Coode, M.Inst.C.E., F.G.S. 

John William Horace Gray 

John Hartnup, F.R A.S. 

Charles Henry Holden 

Benjamin Loewy, F.R.A.S. 

Henry John Marten, M.Inst.C.E. 

William Royston Pike, M.R.C.S. 

Prof. Dominico Ragona (Honorary Member) 

Maj.-Gen. Fredk. Smith Stanton, R.E., Assoc.Inst.C.E. 

John William Tripe, M.D., M.R.C.P.Ed, 



»» 



»j 



♦» 



f I 



ty 



91 



)» 



t9 



>» 



f ) 



>♦ 



»» 



Nov. 

Feb. 

Juno 

Nov. 

Dec. 

Feb. 

Nov. 

Feb. 

Jan. 

Apr. 

Dec. 

May 



19, 1862. 
28, 1854. 

20, 1867- 
18, 1862. 

21, 1888. 

16, 1885. 
20, 1878. 
18, 1868. 
18, 1880. 
18, 1888. 

17, 1878. 

18, 1889. 
17, 1856. 
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APPEN- 

STATEMENT OF RECEIPTS AND EXPENDITURE 



Rbosipts. 



Balanoa from 1891 

Sobferiptioni for 1892 

Do. former yean . . 

Do. paid in advanoe 

life CompoeitioDB 

Bniranoe Feet 



Meteorologleal 0ffiee~Ck>pie8 of Betnme 

Do. Grant towards Tnipeotion Bxpenses 

Do. .. „ lUnftratione 



•t 



If 



Dividendfi on Stock (inelnding £88 128. lOd. from the New 

Premieefi Fand) 

Sale of Poblioationfl 

Sale of £260 2i7o Ck>nBol8 



Balance dae to the ARfastant- Secretary 



£ f. 


d. 


A «. 


d. 






224 4 


10 


679 2 









37 









80 2 









126 









40 













912 4 





113 14 


2 


25 









6 18 













144 12 

105 19 


2 
8 










37 10 


2 






242 10 


6 




1667 1 


4 






2 5 


6 



£1669 6 10 



BKPOBT OF THE COUNCIL. — APPENDIX I. 87 



DIX L 

FOR THE YEAR ENDING DECEMBER 81bt, 1892. 



Payments. 

£ f. d. £ t. d. 
JowrmtU, rfc : — 

Printing Nob. 81 to 84 122 7 3 

IHoBtraHons (inolading £3 Is. 6d. balance of the Grant for 

ThnnderBtorm Inquiry) '•••.. 54 1 6 

Authors* Copies 25 11 

Meteorologieal Beoord, No4. 41 to 46 67 7 6 

Begistrar-Oeneral's Beports 8 8 



Printing t dte, ;— 

(General Printing 28 5 

Stationery 18 12 10 

Books and Bookbinding 3114 9 

Hmts, Bj-Laws, and List of Fellows 48 12 

13 5 



Ofc€ ExjmueM: — 

Salaries 433 13 5 

Bent and Hooaekeeper 14114 

Fomitore, Bepairs, Coaln, &e 

Postage 

Petty Expenses . 

Refreshments at Meetings 

£zhibition of Instnunents 

Sabsoriptions overpaid returned 

Ohnrvationi : — 

Inspection of Stations • 

Obaenrers at Old Street and Seathwaite 

Instnimenta • 



5tocA.— 
Porchase of L. and N. W. B. Ordinary Stock, £8)0 



277 16 8 



140 9 7 



11 10 


4 






72 U 


11 




• 


18 12 


3 






14 8 


2 






6 7 


2 






4 













701 17 


3 


51 5 


9 


7 2 









I 7 













59 14 
346 18 


9 
8 







1526 15 6 



Balamu: — 
At Bank of England 142 11 4 



£1669 6 10 



Examined and compared with the Vouchers, and found correct, 

J. S. HABDINO. ) A.A'*^ 

H. SOWEBBY WALLIS,! ^'«'''<^'- 
January 12/A, 1893. 
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APPEN- 
ASSETS AND LIABILITIES 



Liabilities. 

£ t, d, £ 9. d. 

To Sabseriptions paid in advance SO 8 

„ Balance dae to the Assistant Secretary 2 6 6 

82 7 6 

„ Exoessi of Assets over Liabilities 8669 18 1 



£2702 7 



1 This exocM ii exclunve of the Ttlue of the Library and Stock of Publications. 



NEW PREMISES FUND, 



£ «. d, 

Amoant paid to the Society*s Funds towards the increased rent of the 

New Premises 88 12 10 

Amount invested in purchase of £5u 3s. 2d. South Australian 3^ per 

cent, inscribed Stock . 50 1 4 

£89 6 10 
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DIX I, — Continued, 

ON JANUARY Ibt, 1898. 



Assets. 

£ 8. d. £ «. d. 

By InveBtment in M. S. and L. R. i^ per cent. Debenture 

Stock. £800 at 145 1160 

,, loTestment in N. 8. W. 4 per cent. Inscribed Stock, 

£664 188. at 110 720 7 9 

„ Tnfestment in L.<tN.W.R. Ordinary Stock, £200 at 172} 34o 10 



2225 17 9 



,, Snbieriptiona nnpaid, estimated at 36 

», Entrance Fees onpaid 2 

,, Interest due on Stock 31 19 11 



69 19 11 



,, Fomitore, Fittings, &c 192 9 10 

„ Instmments 71 1 9 

263 11 7 

,, Cash in hands of Bank of England H2 11 4 



£2702 7 

J. S. HARDING. \ A A', 

H. SOWEHHY WALLIS, ( ^"«'«>^- 

WILLIAM MABBIOTT, Asnifttant Secrttary. 



January l2tK 1893. 



DECEMBER 81st, 1892. 



£ )<. d 

Contribations of Fellows 50 14 

Interest received on investn ent as below 38 12 10 



£H9 6 10 



J. S. HARDING, I J ^-^ 

H. SOWKRBY WALLIS, ( '*"«"<>^*- 

WILLIAM MARRIOTT, A Mint ant Secretary. 
January 12th, 1893. 

^,.TE._The Society holds on account of this Fund £1185 lis. 4d. Soutb Anstralian 
3| per cent, inscribed Stock. 
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APPENDIX 11. 

Inspeotion of Stations, 1892. 

The stations inspected during the present year have been those aonth ^ 

Latitude 54° N, and west of Longitude 2° W ; and also three new stations 

As a whole, the stations were in a satisfactory condition, and the insl 
ments in good order. The changes in the zeros of the thermometers w 
not very numerous, nor were they large in amount. 

At several stations I recommended a rearrangement of the thermomei 
in the screen, so that they might be mounted according to the instmclk^: 
given in the Hints to Observers. This has necessitated the top of 
wooden frame carrying the dry and wet bulbs being cut off in some oases, 
that the ordinarily readable part of their scales might be above the maxim 
thermometer. All maximum and . minimum thermometers should be 
vided with suspenders having a slot as well as a hole, so that they may 
tightly to the screws, and not be shaken by the wind. At two stations 
found that, owing to the vibration of the thermometers, the maximum 
ings in windy weather had been too high. 

The Blizzard of last year has shown how uncertain the measurement 
snow may be in windy weather, especially when the gauge has only a shallo 
funnel. It is very desirable that Snowdon or deep rimmed gauges o; 
should be used. This has been recommended where possible, and 
observers have since procured new Snowdon rain gauges. 

Observers do not always notice the growth of plants, shrubs, and 
which may affect the exposure of the rain gauge or thermometers. At oi 
place turnips were growing so close to the rain gauge as almost to eover i 
up. At another a row of scarlet runners was growing only a few feet 
the rain gauge and tliermometers. 

At a few stations the observations have been left entirely to subordinates 
the recognised authority having apparently exercised little or no snpervisioz:^ 
over them. The consequence has been that the observations have been care*- 
lessly taken, and the instruments not properly attended to. At one statio: 
where the observations had been for a long time very unsatisfactory, and K^ 
could not get any information by correspondence, the borough surveyor tol^s^ ^ 
me that he had reason to believe that the clerk whose duty it was to take th 
observations had at times never been near the instruments. I am glad 
say that this state of affairs no longer exists, and that the observations 
now taken with some amount of supervision. 

As the thermometer screen and rain gauge at Dfiracombe are not of the 
orthodox pattern, I called upon the manager of the Hotel and pointed out to 
him the desirability of a Stevenson screen and a Snowdon rain gauge being 
obtained and placed over grass, so that no question could be raised as to the 
quality of the observations, and that they might be strictly comparable with 
those at other stations. I am glad to state that the Directors have since 
decided to carrj' out this recommendation. 

I called upon the Town Clerk at Bournemouth with the view of indneing 
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the TowB Cwrneil to furnish regular climatological observations to the 
Soeietj. I found that an admirable station had been equipped in the 
cemetery, and that observations had been regularly made since the beginning 
of the year. The Town Council, however, were of opinion that the recorded 
tempcratores are unfavourable to Bournemouth, and they therefore did not 
oonsider it desirable at present to forward the readings to the Society for 
publication. I do not share this opinion, as I believe the observations are 
F o yr oia itative of the district. The people of Bournemouth have nothing to 
iear from the publication of reliable observations. 

The spirit of endeavouring to make the observations come out as favour- 
able aa possible is very prevalent at so called health resorts. I always, 
however, refuse to be a party to any of these arrangements. It is now the 
fiuriiion to try to show that various health resorts have a large amount of 
annithtfie. At some places the Campbell-Stokes burning recorder is employed, 
while at oihem the Jordan photographic recorder is used. Those places 
which have the latter instrument naturally report the greatest amount of 
snnflhine. As both patterns of recorders have been in use side by side at 
Torquay for several months the following results may he interesting : — 









Exce»8 of Jordan over 


Campbell- Stokes. 


Jordan. 


Campbell 


-Stokes. 




hrrt. 


brs. 


hrs. 


per cent. 


1891 May 


lGl-1 


198-8 


32-2 


20 


June 


161-9 


201-4 


39-5 


24 


July 


184-4 


219-2 


34-8 


19 


August 


119-6 


145-3 


25-8 


22 


September 


128-6 


164-8 


86-2 


28 


October 


94-8 


117-6 


22-8 


24 


November 


56-8 


64-8 


90 


16 


December 


40-0 


67-4 


17-4 


44 


1892 January- 


66-2 


79-0 


13-8 


21 


February 


69-8 


78-6 


3-8 


6 


March 


119-8 


161-3 


41-5 


35 


April 


218-6 


251-8 


38-3 


18 


May 


186-8 


221-6 


84-7 


19 


June 


208-7 


231-0 


27-3 


13 


July 


191-6 


222-8 


30-8 


16 


August 


172-8 


206-5 


33-2 


19 


September 


941 


123-8 


29-7 


82 



I would strongly urge that when any sunshine values ^are quoted, the 

pattern of recorder employed should always be stated. 

William Marriott. 
October 19th, 1892. 



NOTES ON THE STATIONS. 
Abbbtstwith, September 9th,-— ^o change had taken place in the iher- 
inom^ters. I recommend a rearrangement of the tliermometers in the screen, 
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as they were not conveniently placed for getting a good light on the scales. 
As the enclosure is not very large, the rain gauge is somewhat sheltered hy 
the stand for the sunshine recorder. The railings, which are rather high, 
may also possibly interfere with the sun's rays in the winter and the early 
morning and late evening. I suggested* that another rain gauge shoold be 
obtained and placed in Dr. Davies*s garden in the town. 

Addington Hill, September 16th. — The instruments are placed in a large 
railed- off enclosure on the top of the covered-over reservoir of the Croydon 
Corporation, and are very well exposed. The situation is very open. The 
maximum and minimum thermometers were liable to be shaken by the wind, 
as the brass plates for hanging them had circular holes and no slot. I 
endeavoured to prevent vibration by making the screws tighter. 

Appleby, July 19th. — The instruments are placed in a garden, on sloping 
ground, on the west bank of the river Eden. The thermometers, which had 
not been verified, required re-adjusting in the screen. The rain gange, 
which had a shallow funnel, was placed in a drain pipe. I recommended 
that a Snowdon gauge should bo obtained, as the snowfall is sometimes very 
heavy. Instruction was given to the observer as to the method of reading 
the thermometers, and of taking the observations in general. 

AsiiBURTON, Awjmt 23rd. — As the posts of the thermometer screen were 
very weak, I recommended that they should be renewed and the screen 
painted. The rain gauge had been placed temporarily on the bank near the 
house. As this exposure was not very satisfactory, I suggested that the gauge 
should be removed to its former site in the field. 

Baubacombe, Awjnst 22nd. — This station was in good order. A tree on 
the east-north-east had been lopped a short time previously, and the exposore 
was consequently a little more open. 

Blackpool, July 18th. — The observations from this station had for some 
time past been very unsatisfactory. In conversation with Mr. Wolstenholme 
I found that he had reason to believe that the clerk whose duty it had been 
to take the observations had at times never been near the instruments, and 
that the observations were consequently worthless. Fresh arrangements had 
been made, and were now working satisfactorily. The present assistant, who 
makes the ol)ser\'ations and appears to take an interest in them, required 
instruction. The muslin and cotton on the wet bulb had not been changed 
for mimy months, and consequently were not in working order. The ther- 
mometer screen required painting. Turnips had been allowed to grow up 
round the rain gauge, and to shelter it greatly. I had the tops of these cut 
oft', and requested the observer in future to keep the rain gauge quite clear. 
The sunshine recorder, which is on the end of the pier, seemed to be some- 
what out of focus on the afternoon side, and did not apparently register all 
the late evening sunshine. 

Bolton, July 18th. — This station was in good order. On comparing the 
thermometers it was found that the maximum had gone down 0°*4. 

BuAMPFORD Speke. Atiyust 18th. — No change had taken place in the ther- 
mometers. I recommended tliat a large branch of an apple tree to the south- 
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West of the thermometer screen should be cut oil*. I found that Miss Gomlen 
had sometimes re-set the minimum tliermomoter during the duy. I requested 
that for the future the instruments should only he set at U a.m., so that 
the record for the full twenty-four hours might be obtained. The rain gauge 
is in an open situation in the kitchen garden. The tree on the lawn in the 
front of the house close to the old rain gauges had been cut down. 

BuDE, August 27 Ih. — No change had taken place in the instruments at 
this station. As the bulbs of the dry and wet thermometers were simply let 
in the wood — that is, the wood was cut out for the bulbs — I cut ufi' the piece 
of board above the bulbs, so that they are now quite free. It is possible that 
this wood may have prevented the circulation of the air and so have caused 
the thermometers to indicate a higher humidity than they would have done 
under free conditions. 

BubohiIjL, iSeptemhtr 6th, — The thermometer screen was moved to a more 
open spot on the lawn soon after the previous inspection. No change had 
taken place in the thermometers, but at the time of my visit the wet bulb 
was dry, the water receptacle being empty. 

Buxton, July 16th — The rain gauge measuring glass had been broken 
daring the winter and a new one obtained from Liverpool. As this was not 
correct, I recommended that a new measuring glass be obtained and sent to 
me for verification. Mr. Beck informed me that he would shortly be leaving 
Buxton, but that the observations would be continued by his successor Mr. 
Bowden. 

Cabmabtuen, Septeinhcr 8lh. — I recommended that holes be made in the 
sides and at the top and bottom of the thermometer screen, in order to 
ensure better circulation of air. On comparing the thermometers it was 
found that the maximum had risen 0^*2 and the minimum gone down 0^*2. 
The anemometer is to be removed, as it is too close to the rain gauge. 

Castub Hill, September Ist, — The instruments were in good order and 
were in the same position as at the last inspection. 

Cheltenham, September did, — On comparing the thermometers it was 
found that the dry bulb had gone up 0^*1. The water receptacle required a 
cover with a hole in it for the conducting thread to go through. As the rain 
gauges appeared to be sheltered by trees, I suggested that one of the gauges 
should be moved further to the south. 

Chubchbtoke, September 9th, — The instruments were clean and in good 
order. The sunshine recorder is mounted on a pedestal near the ther- 
mometer screen. A better exposure for it would no doubt be obtained on 
the tower, as in its present position the trees on the south-west and west 
may possibly intercept the late afternoon sun. 

Cullompton, August 18th, — This station was in good order. The sun- 
shine recorder is mounted on the top of an iron lamp post, the glass ball 
being 15 ft. 2 ins. above the ground; some trees on the west and west- 
north-west may possibly cut ott' a little of the late evening suu shine. 

ExKTKR, AuguU 20th, — I found that the enclosure was still covered with 
cinders as at the last inspection. The observer, however, undertook to have 
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them removed and grass laid down. I loarnt that the obseryations had for 
some time been taken at 10 a.m. instead of at 9 a.m., local time. I 
impressed upon the observer the necessity of taking the observations strictly 
in accordance with the regulations of the Society, so that the observatioiis 
may be comparable with those at other stations. On comparing the thermo- 
meters it was found that the wet bnlb had gone up 0^*1. 

Falmouth, August 26ih. — The thermometers were all correct. I recom- 
mended that a glass water receptacle with a zinc cap be used for the wel 
bulb, and also that the rain gauge be so adjusted that the fonnei ooold be 
put on more easily. 

Ilfracombe, August 30th. — There was no change in the instruments at 
this station since the last insj)ection. In the discnssion on Mr. Bayard's 
Paper, *' English Climatology 1881-90,'' at the meeting on June 15th, 1892, 
some exception was taken to the Iliracombe observations, as the thennometers 
were not mounted in a Stevenson Screen, but were placed in a large snmmar 
house sort of erection with a pyramidal roof. It was thought that the high 
winter temperatures were not natural, but were really due to the method of 
exposure. Although the screen has not been of the orthodox pattern, I have 
always believed that the temperature observations taken in it have been 
fairly comparable with those in a Stevenson Screen. The high winter mean 
temperature ' is no doubt due to the sheltered position of the town landwards 
and seawards. In order that there might bo no further ground for criticism, 
I called upon the manager of the Ilfracombe Hotel, and pointed oat to him 
the desirability of a Stevenson Screen and Snowdon rain gauge being obtained 
and placed over grass, so that no question could be raised as to the qualify 
of the observations, and that they might be strictly comparable with those 
from the other stations of the Society. I selected a site for the thermometer 
screen and rain gauge on the lawn to the east of the hotel, and to Uie sonfli 
of the old screen. The directors have since fully carried out this reeommen- 
datiou. The results from the thermometers in the old and new screens 
agree in a most remarkable manner. 

Llandudno, July 14th, — Dr. Nicol had been ill for some time and had 
consequently not been able to supervise the observations. I found the 
deputy in charge and gave him instructions in the method of taking the 
observatious. The minimum thermometer had 0^*5 of spirit at the top of 
the tube. The rain gauge was only 7 ins. above the ground ; this I raised 
and fixed it at 1 ft.. The sunshine recorder is now placed on the pier, and 
is in charge of the pier master. 

Maoclksfield, July 15(h, — The thermometer screen required painting. 
The minimum had gone down 0^*8, which was probably due to a little spirit 
at the end of the tube, which could not be shaken down. 

Malvern, Sej)t€niber 5th, — The instruments were in the same position as 
at the last inspection. The screen required painting, and a new receptacle 
for the wet bulb was also necessary. 

NoRTHWicH, July 15th, — The instruments are placed in the gardmi of 
Higbtield House, on high ground between 60 and 70 ft. above the river 
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Weaver, and sonih of it. The tbermoiuctors required re -arranging in the 
screen. The minimum read 0°*8 too high, which was probably owing to 
spirit ap the tube. The screen required painting. The rain gauge funnel, 
which was 8 ft. 8 ins. above the ground, was fitted to a lid on the cylinder, 
which had a handle and a spout, and looked like a codec pot. As the lid 
had no flange outside, rain must at times have got inside and so increased 
the amount of rainfall. I recommended that a Snowdou gauge be obtained 
and placed 1 ft. above the ground. I found that the corrections for the 
Uiermometers had been applied as whole degrees instead of tenths of a 
degree ! I gave the deputy observers fidl instructions in the method of tak- 
ing the readings and reducing the observations. 

Plymoutu, Aufpi8t 24ih. — This station was organised by Mr. H. N. 
Dickson in 1891, the thermometer screen and rtiin gauge being placed in the 
public lavatory garden at the east end of the Hoe. The exposure was good* 
The sunshine recorder had been placed on the roof of the Marine Biological 
Institute. As Mr. Dickson had left the Institute in July, I found that the 
instruments had been dismounted and the observations discontinued. I saw 
Mr. Calderwood, the director, who informed me that there was not much 
prospect of the observatiims being resiuned. 

Pbincbtown, Aityiut 2Mh, — The returns from this station to the Society 
had lapsed since October 1891, owing to the removal of Dr. Stone and to 
the inability of obtaining some one to take chiU'ge of the observations. I 
called on the Governor of the prison iuid with him saw the dispenser, who 
agreed to take readings at 9 a.m. It is practically impossible to get 9 p.m. 
observations taken, as the officials live out of the prison and have to put on 
uniform before going into the prison. 

Boss, September 6th, — The tube of the maximum thermometer had shifted , 
so that the divisions on Uie tube did not correspond with those on the scale. 
This I readjusted. As the thermometer screen was very much confined by 
trees and shrubs which had grown up all round, I recommended that it be 
removed to a more open situation near the rain gauge. 

BousDON, August 19th. — This station was in good order. On comparing 
the thermometers it was found that the dry bulb had gone up 0^*1. The 
Richard self-recording rain gauge works very well, and is mounted on a con- 
crete foundation to prevent vibration. Mr. Peek contemplates having a 
Uiermograph mounted in a second Stevenson screen. 

Shebrnkss, September 23rd, — The instruments are placed on the lawn 
near tlie pumping engine house and are well placed. The trees close by, 
however, require to be kept low. I recommended that the thermometers be 
re-arranged in the screen and that a cover bo provided for the water recep- 
tacle. The grass minimum had 8^*2 of spirit lit the top of the tube. The 
Jordan twin Sunshine Recorder is placed on the corner ol the water tower. 
A chimney on the west and a pipe on the eaat intercept the suu*s rays (hiring 
part of the year. No loss of sunshine, however, occurs, as due allowance is 
made for this. 

SiDMouTB, August 17 fh, — This station was in good order. The Jordan 
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twin Sunshine Recorder belonging to Dr. Oliver is mounted on the tower of 
the Knowle Hotel, and is very well exposed. In Dr. Oliver's absence his 
coachman changes the papers and fixes them. 

Stowelj., Atitjust 17th. — There was no change in the thermometers. I 
recommended that the rain gauge, which was only 5 ins. above the ground, 
should be raised to 1 ft. As the exposure of the sunshine recorder is not 
very good, the records have been discontinued. 

Taunton, September 2nd, — The thermometer screen, which is a large home- 
made one, is placed in a kitchen garden on the east side of South Street. 
The exposure is fair but somewhat confined. The rain gauge is in a garden 
in Trinity Terrace, not far from the other instruments. On comparing the 
thermometers it was found that the minimum and the grass minimum had 
both gone down 0°*2. 

• Teignmouth, Augmt 20th, — The thermometers are in the same position as 
at the last inspection. The rain gauge, however, has been removed from Mr. 
Harris's garden on the Dene to Dr. Lake's garden, and is now near the 
thermometer screen. A tree in the Bitton grounds has been removed, so the 
exposure is not quite so confined as formerly. On comparing the ther- 
mometers it was found that the maximum had gone up 0^*2 and the wet 
bulbO'^l. 

Torquay, Aiujust 22nd. — The instruments are placed on Gary Green, im 
enclosed open space between the Strand and the Warbury Hill. The 
exposure is very good. The instruments belong to the 'Local Board, and 
the observations are taken by Mr. C. Shapley. Two sunshine recorders, 
viz. the Campbell -Stokes and the Jordan, are mounted on Chapel Hill, 286 
feet a1)ove sea-level, and are under the control of Mr. A. Chandler. 

Weston-super-Mare, September 2nd, — The thermometer screen required 
painting. On comparing the thermometers it was found that the minimum 
had gone down 0°'4. A new receptacle was recommended for the wet bulb. 

Wkymouth, August ISlh, — No change had taken place in the thermo- 
meters. The screen required painting. Scarlet runners had been planted and 
allowed to grow up close to the rain gauge. I requested that these should 
be removed at once. The observations are now taken by Mr. Sivyer, a 
coast guardman. 
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APPENDIX IV. 
OBITUARY NOTICES. 

SiK G. B. AiBY. — The Journal of the Royal Meteorological Society is 
hardly the place to look for a notice of Sir George Biddell Airy, inasmuch 
as his prolonged and unusually active life was spent in researches connected 
with branches of science other than that followed by this Society. 

To give some idea of the marvellous fertility of his brain, it may be stated 
that the Royal Society CatoJogne of Scientific Papers , which closed with 
1883, nine years before he died, contained no less than 24'2 titles of papers 
fit>m his pen, a total surpassed by only a very few among the long list of 
names which figure in that work. 

The reader must have recourse to the Monthly Notices of the Royal 
Astronomical Society and the Proceedings of the Royal Society to gain a 
fuller account of his many-sided scientific activity. 

To meteorology proper his contributions were few. He contributed to the 
Proceedings of this Society a brief note ** On the Theory of Vapour Pressure," 
which appeared in Vol. I. p. 865, and a paper *' On the determination of 
heights from barometer readings,*' consisting of a table for the graduation of 
aneroids, which will bo found in Vol. lU. p. 406. In the Philosophical 
Transftctiuns for 1851 he printed a paper '* On the relation of the direction of 
the wind to the age of the moon, as inferred from observations made at the 
Boyal Observatory, Greenwich, from November 1840 to December 1847." 
The very last of his papers, given in Vol. IX. of the Royal Society's Catalogue 
of Scientific Papers, is entitled *' Monthly means of the highest and lowest 
diurnal temperatures of the water of the Thames, and comparison with the 
corresponding temperatures of the air at Greenwich," and it appeared in 
Vol. XXXIV. of the Proceedings of the Royal Society. 

Sir George was born at Alnwick, July 27th, 1801, and he died at Green- 
wich, January 2nd, 1892, having retained his faculties to the last. He was 
elected into this Society March 19th, 1862. 

The principal service which he rendered to our science was the organisation 
of the Magnetical and Meteorological Department of the Royal Observatory 
soon after his appointment as Astronomer Royal in 1886. It is understood 
that many of the theoretical discussions appearing in the successive volumes 
of Results were from his pen. 

He received the honour of K.C.B. in 1872, and he served the office of 
President of the Royal Society from 1871 to 1878. He was a Fellow of the 
Royal Society for no less than 56 years, from the time of his appointment as 
Astronomer Royal. 

George Forster Burdeb, M.D., was the son of the Rev. John Biu-der, a 
Nonconformist minister, and was born at Stroud in 1824. He received his 
medical education at University College, London ; in 1850 he obtained the 
diploma of M.R.C.S. ; in 1851 that of L.S.A. and the degree of M.D. of 
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Kiiig*s College, Abordeen ; in 1859 he was made a Member and in 1875 a 
Fellow of the Royal College of Physicians. 

He settled in practice in Clifbon, and in 1856 was appointed physician to 
the Bristol General Hospital, a post which he held until 1888, when, after 
twenty-seven years of active service, he was made consulting physiciaa to 
the hospital. For twenty-three yeurs he held the Lectureship on Materia 
Medica and Therapeutics at the Bristol Medical School, .and for the last 
seventeen years of this period acted as honorary secretary to the school ; 
both these positions he rosign^d in 1879. 

Dr. Burder was President of the Bristol Medico-Chirurgical Society ficNr 
the session 1884-85, and of the Bath and Bristol Branch of the British 
Medical Association fur the year 1887-88, and both of his pxesidential 
addresses treated in a masterly maimer certain of the problems connected 
with the ''germ theory '' of disease, to which he was an early coaveri. 

Dr. Burder was an able, clear-sighted, scientific phyucian, and an 
excellent therapeutist, and ei\joyed the complete confidence of his patients. 
He had also a high reputation in scientific subjects outside his own pro- 
fession. He was widely known as a distinguished meteorologist, and was 
the regular contributor of valuable communications on the meteorology of 
the district. Only two days before his death he read before the Bristol 
Naturalists Society an able papjr on RainOEdl and Floods. 

A thoroughly clear, logical thinker, and endowed with sound common 
sense, Dr. Burder possessed as a speaker the rare power of expressing his 
thoughts in forcible, well chosen language. As a man he was very highly 
esteemed for his signal uprightness and integrity of character. Kindly and 
genial in his manner and a favourite with aU, by all those who knew him 
best he was beloved in no common degree. 

For some years Dr. Burder had suffered from anginal symptoms, which 
had increased in severity of late, and on February 6th, 1892, he died 
suddenly from syncope. 

Ho was elected a Fellow of this Society on November 28th, 1854. 

Alfred Carpenter, M.D., was born at Rothwell, Northamptonshire, 
May 28th, 1825, his father being a medical practitioner of that place, to 
whom, after finishing his general education at Moulton Grammar School, 
in Lincolnshire, he was apprenticed at the age of 14. Two years later he 
became a pupil of Mr. Percival, at the Northampton Infirmary, where he 
remained for three years, returning at the expiration of that period to 
Rothwell to assist his father. Next he became assistant to Bfr. J. Syer 
Bristowe, at Camberwell, and in 1847 he entered St. Thomas's Hospital. 
He was the first student who gainecl a scholarship at that institution, and be 
also held in succession the posts of Resident Accoucheur and House Surgeon. 

He took the M.R.C.8. and L.8.A. in 1851, and in 1852 became aseoeiaied 
in practice with Dr. Westall, of Croydon, in which town he continued to 
reside. Dr. Westall having retired in 1860, Mr. Carpenter entered into 
partnership first with Mr. Whitling, and afterwards with Dr. H. T. 
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Lanehester. Mr. Carpenter graduated M.B. at the University of London in 
1855, and M.D. in 1859. In 1860 he became medical attendant upon Dr. 
Samner, Archbishop of Canterbury, and he was afterwards medical adviser 
to Archbishops Longley and Tait. 

In 1859 Dr. Carpenter was appointed a member of the Croydon Local 
Board of Health, on which he continued to serve, acting occasionally as 
chairman, until his election as President of the Coimcil of the British 
Medical Association in 1879. His connection with the Board of Health was 
fruitful of results in the interests of sanitary science. He was chiefly 
instrumental in the extension and successful working of the Croydon Sewage 
Farm, and the Public Baths at Croydon were likewise established by him. 
To his exertions also was due the ventilation of the sewers. In 1870 he was 
appointed a magistrate for Surrey. 

Dr. Carpenter flUed numerous local offices of importance, having been 
President of the Croydon Literary and Scientific Institute, of the Croydon 
School of Art, of the Microscopical Club and Natural History Society, and of 
the Croydon Temperance Society. He also took an active part in the 
establishment of the Croydon Cottage Hospital and of the Croydon Provident 
Dispensary. 

In 1878 he was Orator of the Medical Society of London, and took for 
the subject of his discourse '* Alcoholic Drinks.*' He was also a member of 
the Health Committee of the Social Science Association, and Vice- Chairman 
of the Council of the Sanitary Institute. He was President of the Health 
Section at the Croydon Sanitary Congress in 1872, and in December 1881 
he presided over the Domestic Health Section at the Brighton Congress. Dr. 
Carpenter was Examiner in Public Health in the University of London, and 
a member of the Court of Examiners at the Apothecaries' Company. In 
1881 he was nominated a member of the Royal Commission appointed to 
inquire into the condition of the London hospitals for small-pox and fever 
cases, and into the means of preventing the spread of infection. 

Dr. Carpenter was the author of numerous papers on sanitary science, 
temperance, etc. 

He died at Yontnor on January 27th, 1892, aged 66 years. 

He was elected a Fellow of this Society on February 20th, 1867. 

Sib John Coode was born at Bodmin in 1816, and received his education 
at the Bodmin Grammar School. He early in life chose the profession of 
civil engineer, and became a pupil of Mr. J. M. Rondel, who entrusted him 
with responsibilities in connection with the carrying out of many public 
works. For seven years he was employed on the Great Western Railway 
works. The experience he had thus early gained, is evidenced by his having 
been chosen in 1847, when he was but 81 years of age, as resident engineer 
of such an important work as the National Harbour and Breakwater at 
Portland, Mr. Rendel being the engineer in chief. The work, notwithstand- 
ing many great difficulties, progressed satisfactorily, and when after nine 
years operations Mr. Rendel died, Mr. Coode was appointed engineer in 
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chief in his stead. Thin was in 1856, and on the completion of the great 
work in 1872, he recived the honour of Knighthood. 

Sir John Coode devoted himself almost exclusively to the marine branch 
of his profession, and there are few important harbours around our coasts 
with which he has not been connected in some way, either in the actual 
design and execution of works, or in references at one time or another from 
harbour authorities or Government departments. 

Sir John Coode also rendered great service to the Colonies in developing 
their harbour works, and making their maritime trade possible. At the 
request of the Government he made a tour of Australasia, and visited the 
Gape Colony, New Zealand, the Straits Settlement, India, Ceylon, and the 
American Continent ; and when he delivered his presidential address to the 
Institution of Civil Engineers, he mentioned the fact that visits to distant 
colonies had involved joumoyings of more than 75,000 miles, and he on that 
occasion offered the result of his close examination of such features as were 
most interesting from the standpoint of a civil engineer. 

His very extensive work to the Colonies was recognised by his elevation to 
the rank of K.C.M.G. Ho joined the Institution of Civil Engineers in 1849, 
and was elected President in 1889. 

Sir John Coode was an upright and honourable man, greatly respected by 
all with whom he came in contact, just in all bis dealings with his clients and 
bis professional brethren, and he will long be remembered as one who tried 
at all times to uphold the dignity and nobility of the profession of which he 
was an esteemed member. 

He died at Brighton on March 2nd, 1892, after several months* illness. 

He was elected a Fellow of this Society on June 18th, 1862. 

John Hartnup was born at Somerset House, in the apartments of the 
Royal Astronomical Society, in 1841, when his father held the position of 
Assistant Secretary. In 1848 his father removed to Liverpool, having been 
appointed Astronomer to the Mersey Docks and Harbour Board, and the 
whole of Mr. Hartnup's life may be said to have been passed upon the banks 
of the Mersey. Ho was educated at the Royal Institution School, Liverpool, 
and at a private academy at Chester, and his scientific training seems to 
have been effected under his father's sole and careful supervision. He 
became assisUmt in the Liverpool Observatory in 1868, shortly before the 
Observatory was removed from the Waterloo Dock to its present position at 
Bids ton, and there he gave unremitting attention to those many experiments 
on chronometer rates with which his father's name has been so long con- 
nected, and which have proved of such signal service to the mercantile 
marine. 

On the death of his father, in 1885, Mr. Hartnnp succeeded him as 
director of the Observatory and so remained until his death. His most 
vahiable contributions to science have been his papers on chronometer 
management, and his reputation must rest on these. He gave effective 
support and assistance to the Liverpool Astronomical Society, holding for 
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some time the position of Vice-President, and other scientific societies in 
Liverpool found in him a warm and cordial supporter. 

Mr. Hartnnp died on April 21 st, 1892. His death was the reffv^t of. an 
accident. Having gone to the roof of the Obser\'atory to inspect'lthe 
anemometer, it appears that he was seized with an attack of giddiness, to 
which he was at times subject, and falling over the low parapet to the 
ground, was killed instantly. 

He was elected a Fellow of this Society on December 16th, 1885. 

HsNBY John Mabtbn, M.Inst.O.E., was bom on February 8rd, 1827. 
He was the son of Robert Giles Marten, of Plaistow, and grandson of 
Robert Humphrey Marten, a London merchant of the same place, who was 
a Director of the East London and of the Kent Water Companies, and 
I>epufy Chairman of one of the large London Dock Companies. He was 
educated at Mill Hill School, and at the age of 16 was articled to Mr. 
Wicksteed, the Engineer of the East London Water Works, who at that time 
enjoyed a large private practice. 

After some training m Mr. Wicksteed's office, he was sent by that gentle- 
man to Hull, and thence to Wolverhampton to superintend the construction 
of the water works there. At their completion young Mr. Marten was 
appointed Resident Engineer with a right to take private practice. He 
continued to act in this capacity until he was about 28 years old, and in the 
interval he carried out many important water works, amongst others 1)eing 
large extensions of the Wolverhampton Water Works, including almost the 
first covered reservoirs which were constructed in this country. Also water 
works for the towns of Bridgnorth and Wellington (Salop) and for the Stour- 
bridge district. 

In association with the late Mr. McClcan he constructed the earlier works 
of the South Staffordshire Water Works Company, which now supply 
upwards of 400,000 people. He also converted the service at Wolverhampton 
from an intermittent to a constant one, and he may be regarded as having 
been one of the pioneers of the system of constant supply, his experiments at 
Wolverhampton having conclusively proved its practicability, which had 
previously been in doubt. 

At the age of 27 Mr. Marten married the daughter of the late Mr. E. B. 
Dimmaok, a large ironmaster in Staffordshire and South Wales, and shortly 
afterwards he temporarily retired from the active practice of his profession, 
having entered into partnership with his father-in-law, and for the next 
twenty years he did little professional work beyond occasionally giving evi- 
dence before Parliamentary Committees in explanation of technical questions 
connected with the iron and coal industries. In 1875, however, on Uie 
death of his father-in-law, and the winding up of the undertakings in which 
they had been jointly concerned, Mr. Marten returned to active professional 
life, and from that time to his death he enjoyed an extensive practice. 

He carried out, amongst other important works, the Tamworth District 
Wfiler Works, the West Gloucestershire Water Works, the Dudley Sewerage 
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Works, the "Tipton Sewerage Works, and (in partnership with his son, Mr. 
£. D.'jyiarieh) the Tettenhall Sewerage Works. 

.*]Br. jyfarten was Engineer to the Severn Commissioners, and at the date 
;*^'ft*Iris death was carrying out large works for the improvement of the 

• • • 

-.'.^ Uvigation of that river. 

He was also Engineer to the Staffordshire and Woreestershire Caaal 
Company, an Engineering Inspector under the Board of Agrieoltnre, and one 
of the three Statutory Arbitrators under the South Staffordshire Mines 
Drainage Acts. 

He had a large practice as a Consulting Engineer, numbering amongst 
other eUents in this respect the Corporations of Walsall, West Bromwidi 
and Wolverhampton, the York Water Company, and the Guardians of the 
Seisdon Union. 

In Parliamentary work and kindred matters Mr. Marten was well known 
as a man of sound judgment and as a clear headed witness, and was usnaHy 
engaged upon one side or the other in all tlie great water works or naviga- 
tion matters before the ParUamentary Committees. 

In the year 1891, at the instance of the Conservators of the River Huunes, 
he and Mr. Henry Rofe, M.Inst.C.E., prepared a joint report, accompanied 
by an elaborate set of plans, upon the feasibility of constructing storage 
reservoirs in the upper Thames Valley with a view to the improvement of 
the water supply of the Metropolis, and a few weeks before his^death he gave 
evidence in support of this Report before the Royal Commission upon 
Metropolis Water Supply which has recently been sitting. 

Mr. Marten was taken seriously ill in the early part of 1892, but after 
travelling on the Continent for some months he returned to England 
apparently much restored. It is probable, however, that he never really 
rallied, as he was seized with paralysis on October 28th, after which he 
never spoke again, and died, after a brief and apparently painless illness, on 
November drd, in the 66th year of his age. 

Mr. Marten, whose first wife died in 1862, was married in 18B0 to the 
widow of the late Mr. William Pilkington, J. P., of Blackburn. 

He resided and had an office at the Birches, a country house about four 
miles from Wolverhampton. He had also for many years occupied an office 
and set of residential chambers at Storey's Gate, Westminster. 

He was elected a Fellow of this Society on February 18th, 1880, and at the 
time of his death was a Member of Council. He was also a Member of the 
Institution of Civil Engineers, and a Fellow of the Geological Society. 

Prof. Domenioo Ragona was bom at Palermo, on January 20th, 1820, 
and was the son of Paolo Ragona, a Colonel of Artillery, and of Rosalia 
Scim\, sister of the celebrated Sicilian physicist, Monsignor Domenico Scinii, 
who undertook his education. He studied in the Royal University of Palermo, 
where, whilst still young, he obtained the post of Assistant Professor of 
Physics, and later that of Assistant at the Royal Astronomical Observatory. 
Subsequently, having taken part in the important work of the triangulatiou 
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of the Province of Palermo, he was nominated titular Professor of Astronomy 
at that University and Director of the Royal Observatory. At the expense 
of the State he completed his astronomical studies, first in Berlin, under 
Enke, and then in Bonn, under Argelander. 

In the meanwhile he visited many Observatories of Europe, and made 
acquaintance with several celebrated scientists, among them von Humboldt. 
He was then still occupied with the construction of an equatorial with an 
apertnre of nine inches in diameter, which he entrusted to Merz, of Munich, 
where it is still in the Observatory, and with the construction of a great 
meridian circle, which was carried out at Berlin by Pistor and Martin. 

When the ancient regime (the Bourbons) came to an end in 1860, Ragona 
gave np the direction of the Observatory of Palermo, and in 1863 was 
i^pointed Director of the Royal Observatory of Modeua, which post he held 
till his death. 

To mention the many scientific works written by this hard working man 
would exceed the limits of this notice, but it will suffice to say that they fill 
fourteen large quarto and octavo volumes. 

He occupied himself much with Meteorology, and especially with that of 
the Modenese district. Dr. Hellmann, in his Official Report on the state of 
Meteorology in Europe, says ** that in the whole of Italy the only town of 
which the climate is well known is Modena, and this is due to the labour of 
Prof. Ragona." 

He was a member of many Academies and Societies, and was deservedly 
honoured with the insignia of various orders of chivalry of the Italian and 
foreign governments. 

Prof. Ragona started a Meteorological Society, which he later united with 
a Meteorological Society then in existence — for the ** Correspondenza Alpino 
Appennina" had been so transformed — and he was a hard working and 
energetic member. 

He died on February 29th, 1892, deeply regretted by Italian and foreign 
scientists. 

Prof. Ragona was elected an Honorary Member of this Society on April 
17th, 187B. 

Majob-Genebal Fbedebick Sbhth Stanton joined the Royal Engineers 
in 1850y and retired in 1887, having in the 87 years of his active service 
been engaged in the Indian Mutiny Campaigns and the Bhotan Expedition 
of 1864. 

He died on January 22nd, 1892, in the 60th year of his age. 

He was elected a Fellow of this Society on December 18th, 1889. 

John Wiluam Tripe, M.D., was born in London on February 26th, 
1821. He was educated at Merchant Taylors* School, and studied medicine 
at the London Hospital, where he gained two gold medals. He took his 
M .D. at St. Andrews in 1846, and became M.R.C.S. of England in 1848, 
and M.R.G.P. of Edinburgh in 1879. 



104 REPORT OP THE COUNCIL. — APPENDIX IV. 

In 1856, on the passing of Sir Benjamin HalFs Act empowering the 
several districts of the Metropolis to appoint Medical Officers of Health, Dr. 
Tripe was elected for Hackney. This office he continued to hold during 
life. And it may he truly said that no district was hotter served than 
Hackney. He threw his soul and his energies into the task of improving the 
health of the population under his immediate charge. But his good work 
was far from heing circumscrihed by the narrow boundaries of a district, and 
he from the first made sanitary science his more special study. He was one 
of the distinguished few whose labours justified the Act which created the 
office, and made public medicine what it is — ^an integral part of our internal 
administration. No one more successfully than he worked out the relations 
of Meteorology and general science to this department of medicine. For 
thirty-six years Dr. Tripe held office. His annual reports to his vestry were 
conspicuous for clearness of insight into his duties, and for the faithful, 
efficient, and temperate manner in which his advice was set forth. The 
esteem in which he was held by his brother medical officers was declared by 
electing him President of their Association in 1881. 

Prof. Parkes soon discovered Dr. Tripe's worth, and enlisted him in the 
work of the Dtitish and Foreujii Medico-Ghirurgkal Ilevieir, Under Parkes's 
editorship Tripe contributed valuable memoirs on '* Scarlatinal Dropsy and 
the Mortality from the Eruptive Fevers ;" and, under Dr. Sieveking, he 
contributed a paper on ** The Relative Mortality of Males and Females under 
Five Years of Age," and one on " Poisoning by Sausages." Sir Edward 
Sieveking said of him : ** I think all his articles would deserve reading at the 
present day, as they show much research and observation.*' 

But his great merit consisted in throwing the light of the allied science of 
Meteorology more cspeciaUy on the problems of hygiene. He early in life 
joined the Royal Meteorological Society, and the part he played in it was no 
less honourable to himself than signal in its services to the Society. No one 
could be associated with him without being charmed with his manner — at 
once earnest and simple. His gentle wisdom and steadiness of purpose 
rarely failed to command the warm reception of his proposals. This Society 
is largely indebted to him for its prosperity ; and this debt it has alwa}'s 
been ready to acknowledge. He was elected a Fellow in 1866, and served 
on the Council with only one year's intermission from 1858 to the time of 
his death. He held the office of President in 1871-72 ; of Vice-President in 
1800-61, 1863-64, 1869-70 ; and of Secretary in 1866-66, 1868, 1873-1892. 

In May 1887 Dr. Tripe was presented with a Silver Tea and Coffee 
Service, which had been procured by means of contributions from a number 
of the Fellows in acknowledgment of the many services which he had rendered 
to the Society during a period of over thirty years. In making the presentation 
the President (Mr. W. Ellis) said : ** Dr. Tripe has always taken an active 
part in all schemes for rendering the Society more generally useful. He 
advocated the establishment of Climatological Stations, at which, with small 
tax to the observer, valuable information is obtained, and it was a suggestion 
of his that led to the institution of those Annual Exhibitions which have of 
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late years proved so interesting a feature of the Society's worli He also 
inaugurated the custom of reading at the Gimeral Meeting a Presidential 
Address, and his interest in the relation of Meteorology to mortality and to 
questions of Health and Disease is well known/' 

Dr. Tripe ooDtributed several papers to the Society, the most popular of 
which was that *' On the Winter Climate of some English Seaside Health 
Besorts.'*' 

After several months suffering from a painful internal malady, Dr. Tripe 
passed away on April 7th, 1892. 
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Accounts of extraordinary motions of the waters in several places of North 
Britain. 8^ (1770.) 

Aerostation. 8°. (1840.) 

Anothek Collection of Philosophical Conferences of the French Virtuosi. 
Bendered into English, by G. Havers and J. Davies. V, (1605.) 

Antes, J. — Observations on the manners and customs of the Egyptians, the 
overflowing of the Nile, and its effects. 4''. (1800.) 

Akbutiinot, J. — An essay concerning the effects of air on human bodies. 
8°. (1738.) 

Back (Capt.). — Narrative of the Arctic Laud Expedition to the month of the 
Great Fish River, 1833-5. 8°. (1836.) 

Baikie, B. — Observations on the Neilgherries, including an account of their 
topography, diinate, &c. Edited by ^V. H. Snioult. 8°. (1834.) 

Barkek, W. G.— On the climate of Worthing. 2nd ed. 8". (1807.) 

Bartholin!, E.— De Aerc Hafniensi. 8^ (1679.) 

Bird, S. D.— On Australasian Climates. 8". (1863.) 

Bournemouth. — The Visitors' Guide to Bournemouth and its noiglibourhrod. 
With an appendix by T. J. Aitkin, M.D. 2nd ed. 8°. (1842.) 

Boyle, J. A. — A practical medico-historical account of the Western Coast of 
Africa. 8^ (1881.) 

Botle (Hon.) II.— The general history of the air. 4°. (1692.) 

Bruce, J.— Travels to discover the source of the Nile, 1768-73. 6 vols. 8"". 
(1790.) 

OiKN WALL as a winter resort. 8°. (1889.) 

Darwin, C. — Journal of researches into the natural history and geoloj^y of 
the countries visited during the vovage of II. M.S. Baufle round the world. S". 
(1860.) 

Davis, I. B. — The ancient and modern history of Nice. 8". (1807.) 

Dbs-Cartes, R. — Principia philosophiae. 4*^. (16.06.) 

Domeier, W. — Observations on the climate, mivnners, and luuusements. tf 
Malta. 8°. (1810.) 

Dunbab, W. — Account of the rain at Dun^e, in l»erwickshire, from 1st 
Oct. 1768 to Ist Oct. 1769. 8°. (1771.) 

An account of tlie depth of rain, and hei*2[]it of the barometer, 

at Dunse, m Berwickshire, from 1st Oct. 1769 to Ist Oct. 1770. 8^. (1771.) 

Falconer, W. — Remarks on the inHuence of climate, &c. 4^. (1781.) 

Fkmoo, B. G. — Theatre critico universal, o discursos varies en todo ^enero do 
materias, para descngano de errores comunos. 3rd ed. x\ (1729 30.) 

FoNTANA, N. — Osservazioni intonio alle malattie che attaeeano j^li Europe i 
ne' clinii caldi e nelle lunghe navif^azioni falte nel suo viacrj^io alle Indie 
Urientali dell' anno 1776 al 1781. 8. (1781.) 

« 

1 quarteily Jounal, Vol IV. p. ill. 
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FoBRY, S. — The climate of tlie United States, and its endemic inflnenees. 8°. 
(1842.) 

Fkanklin, B. — Letter to D. Hume, on tlie method of secnring houses firom 
the effects of Lightning. 8^ (177L) 

Giles, S. — The brewer's meteorological and statistical guide. 8°. (1861.) 

Grand, A. le. — Historia naturae, variis experimentis et ratiooiniis ehioidata. 
2nd ed. 4^ (1680.) 

Greoory, G. — The Economy of Nature explained and iUustrated on the prin- 
ciples of modern philosophy. 8 vols. 2nd ed. 8°. (1798.) 

Hennessy, H. — On the distribution of heat over islands, and especially over 
the British Isles. 8^ (1868.) 

Hillary, W. — Observations on the changes of the air and the eonoomitftnt 
epidemical diseases, in the island of Barbadoes. 2nd ed. 8°. (1765.) 

H0MER8IIAM, S. C. — An account of some observations made on the depth of 
rain which falls in the same localities, at different altitudes, in the hilly districts 
of Lancashire, Cheshire, and Derbyshire. 8°. (1848.) 

Hooper, G. 8. — Observations on the topography, climate, and prevalent 
diseases, of the Island of Jersey. 8"". (1837.) 

HuisH, B. — The last voyages of Capt. Sir John Boss, to the Arctic Regions, 
in the years 1829-88. 8°. (1886.) 

Humboldt, A. von. — Aspects of nature, in different lands, and different 
climates. Translated by Mrs. Sabine. 2 vols. 8°. (1849.) 

Jenkins, B. G. — The British astronomical Weather almanac and chart, 1892. 
16^ (1891.) 

Johnston, K. — A physical, historical, political, and descriptive Geography. 
2nd ed. 8°. (1881.) 

JoiiNSTONi, J. — Thaumatographia naturalis, in decern classes distincta, in 
quibus admiranda. 12°. (1782.) 

Kames (Lord).— On evaporation. 8". (1771.) 

Kbckermano, B. — Systema physicum 8rd ed. 8°. (1612.) 

I/ASTRONOMIE. Vol. XI. 1892. 8°. (1892.) 

Lawson, B. — Bemarks on the Trade Winds and other currents in the atmo> 
sphere at Barbadoes. 8*^. (1845.) 

Lee, E.— The Watering Places of England. 4th ed 8°. (1859.) 

JjONDOn. — Meteorological Joiumal kept at the Boyal Polytechnic Listitation, 
Begent Street, July 1841 to May 1842 (February wanting). 8**. (1841-2.) 

London, Mkteou(»logkal Society. — Proceedings during the Sessions 
1838-9 and 1839-40. 8°. 

London, Koyal Society. — Beport of the Committee of Physics and Meteoro- 
logy relative to the observations to be made in the Antarctic Expedition. 8°. 
(1840.) 

London, Society of Arts. — Lectures on the results of the Great Exhibition 
of 1851. 8^ (1852.) 

Macpait, E. — Obser^'ations on thunder and electricity. 8°. (1771.) 
Some phenomena obseri'able in foggy weather. 8°. (1771.) 

Mackenzie, [G.] — Manual of the weather for the years 1881 to 1B&&, 8°. 
(1880-87.) 

Beports of the weather for the years 1839-41. F°. 

(1888-40.) 

Mackintosh, W. — General statistical, and commercial report of the province 
of Australia Felix, 1847. 8°. 

Markiiam, C. a.— The Great Frozen Sea. 8". (1878.) 

Maudslay, a. — Nature's Weather Warnings and natural phenomena. 8°. 
(1891.) 

Mauritius, Meteorological Society. — Transactions. Vol. II. 8**. (1855.) 

Mayow, J. — TractatuR quinquo medico-physici. 8°. (1674.) 

METEOKOU)fjiCAL OBSERVATIONS made at Edinburgh, 1782-85 and 1764-70; 
Plymouth, 1732-35 and 1745 48 ; Hawkhill, near Edinburgh, 1764-70; Selkirk, 
1769-70; and Minorca, 1745-8. 8^ (1771.) 

Meyer, E. J. B. — Versuch einer medicinisclien Topographic und Statistikder 
Haupt-und Besidenz-Stadt Dresden. 4"^. (1840.) 

Mills. J.— An essay on the Weather. 8'. (1770.) 

Miscellanea CuRioso. Being a collection of some of the principal pheno* 
Plena in Nature. 8°. (1705.) 
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MONARDUS, N. — ^The boke which treateth of the snow, and of the properties 
and vertnes thereof, &c. 4"^. (1580.) 

MoUEAO-PiTTA, C. A. — Du cliuiat do Mad^re. B''. ( 1B59.) 
MuscHBNBROEK, P. van. — Physicffi experimentales. 4', (1729.) 
Naibmith, J. — General view of the agriculture of the county of Clydf^sdale. 
8°. (1798.) 

Netuercote, H. 0. — Meteorological register kept at Moulton Grange, North- 
hampton, 1857-84. (MS.) 

Nbumayer, G. — Grundziige der olimatischen VerhSltnisse der Colonie 
Victoria. 4°. (1861.) 

Official Year Book of the Scif.ntific and Learn rd Societies of Great 
Britain and Ireland. 8^ (1892.) 

Oliyer, F. W. — Report on observations made in tlio Royal Gardens, Kew, 
upon Mr. Nowack's Weather Plant. 8". (1890.) 

Page, D. — ^Advanced text book of Physical Geography. 8^". (1864.) 
Payne, J. — Geographical extracts, forming a general view of earth and 
natnre. 8**. (1796.) 

Peirce, C. — A meteorological account of the weather in Philadelpliia, from 
Jan. 1, 1790, to Jan. 1. 1847. 12^. (1847.) 

Puiladelpiiia, American Philosophical Society. — Proceedings Vol. VIIT. 
and parts 67 and 68, 1861-2. 8°. (1862.) 

PoORE, G. V. — ^London (ancient and modem) from the sanitary and medical 
pomt of view. 8°. (1889.) 

Procli de Spbaera Liber. 8°. (1547.) 

Richard, L'Aun^. — Histoire natnrelle de Pair et des m(''t^ores. 10 vols. 12°. 
(1770 1.) 

Robinson, T. — New observations on the natiural history of this world of 
matterand this world of life. 8'. (1696.) 

[Rolleston G.] — Report on Smyrna. 8'. (1S56.) 

KooKEy H. — A meteorological register kept at Mansfield Woodhouse, in 
Nottinghamshire, from 1785 to 1795, and 1797 to 1805. 8^ (1795 1806.) 
ROi»ELL, P.— A treatise of the plague at Aleppo 1760 to 1762. 4^. (1791.) 
SOOTT, R. H.— Notes on the climate of the liritish Isles. 8'. (1892.) 
Searle, J.— An ephemeris for nine years, 10O9 to 1617. 8'. (1609.) 
8HORT, T. — ^A comparative liistory of the increase and decrease of mankind in 
England, &c., also a meteorological discourse. 4"". (1767.) 

. New observations, natural, moral, civil, political, and medical, on 

city, town, and country, bills of mortality. 8'. (1750.) 

Smith, C. L— Statistical Report on the Mysore. H"", (1854.) 
South Kensington Museum. — Handbook to the special Loan Collection of 
Scientific Apparatus. 8^. (1876.) 
Sparks, E. I.— -The Riviera. 8^ (1879.) 
The Completb Book of Knowleixje. 12°. 

The HoROSCorE. A miscellany of astrology, astronomy, phrenology, meteo- 
rology, &c. Vol. I., Nos. 1 to 6. 8". (1841.) 
The Present State of Peru. 4°. (1805.) 
The Shepherd's Kalendar. 12th ed. 12''. 

Trotter, J. — General view of the agriculture of the Coimty of West Lothian. 
4°. (1794.) 

Uncer, F., UND Th. Kotsciiy. — Die Insol Cypern, ihror physischon und 
organischen Natur nach, mit Riicksicht auf ihre friiliere Gescliichto. 8^. 
(1865.) 

Venerio, G. — Osservazioni meteorologiche fatte in Udine nel friuli pel 
quarantennio 1808-1842. F^ (1851.) 

Victoria. — The statistical register of Victoria, from the foundation of the 
eolony. 8°. (1854.) 

Ward, T. O. — On the medical topographv of Shrewsbury and its neighbour- 
hood. 8^. (1841.) 

Wark, Rev, — — Method of determiuingthe strengtli aud direction of eaith- 
qnakes. 9". (1771.) 

Wells, W. C. — On Dew and several appearances conuected with it. b°. 
(1877.) 

White, Q.— The natural history of Solborne. 12°. 
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Wilkes. C— Theory of the Winds. 8^ (1856.) 

Williams, C. T.— The influence of Climate in the prevention and treatment 
of pulmonary consumption. 8^ (1877.) 

Williams, J.— The topography andch'mate of Aspley Guise. 2nd ed. 8**. 
(18oo.) 

WiTTMAN ^y.-^Vavel8 in Turkey. Asia Minor, Syria, and across the desert 
mto Egypt, dunng the years 1799 to 1801. 4°. (1808.) 
W J.— Systema Agriculturae. 2nd ed. P°. (1676.) 

/ii}I\ '• P.] .—Snow-flakes, a chapter fipom the book of nature. 8°. 

(18oo.) 
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Presented by StycietieHf Ittntitutians, &c, 

AoBLATOE, (Government Obsebvatobt.— Meteorological ObserrationB, 1889. — R ft i >fa il 
in South Australia, Oct. 1891 to July 1892. 

Allahabad, Meteobolooical Office. — Annual statement of Rainfall in the North- 
Western Proyinces and Oudh, 1891. 

Babbadobs, Colonial Secbetaby*h Office. — Returns of Rainfall, April 11 to Dee. II 
^incomplete). 

Batatia, Maonetical and Meteobolooical Obsbrvatoet. — Obsenrationa, 1890.— 
Rainfall in the East Indian Archipelago, 1890. 

Be KLIN, Deutsche Meteobologischb Gehellschaft. — Meteorologisohe Zeitsehrift, 
Jan. to Nov. 

Berlin, Oesellschaft fur Erdkunde.— Verhandlungen, Band XVIII. No. 9 to 
Band XIX. No. 8.— Zeitschrif t, Band XXVI. No. 6 to Band XXVlL No. 8. 

Behlin, Kon. Pretths. Meteokologirches Institut.— AbhandiuDgen, Band I. Noe. 4 
and 5. — Ergebnisse der metcorologischen Beobachtnngen, 1889, Heft 3; 1891, Heft 2: 
and 1892, Heft 1. 

Bombay, Government Obsebvatort. — Magnetical and Meteorological Observations, 
1890. 

Boston, New England Weather SERvicE.—Bulletin Dec 1891, Jan. and Maieh to 
Nov. 1892. 

Brisbane, CmEF Weatheb Bubeau.^ Daily Weather Charts of Australia, June to 
Dec. 1890, and April 1891. 

Bbisbane, Genebal Reoisteb Office.— Annual Report of the Registrar General lor 
Queensland. — Report on the vital statistics, Oct. 1891 to Oct. 1892. 

Bbttssrls, iNSTrruT National de G^cogbapmie. — Bulletin Bf^ttorologique, Dee. 1891 
to Nov. 1892. 

Bbussels, Obsebvatoibe Royal de Belgique. — Annales. Observations m6ttat>- 
logiques d*Uccle, Jan. to May.— Annnaire, 1892. 

Budapest, E. Ung. Centbal-Anstalt FtjR Meteorologie und Erdmaomstibmiisw— 
Jahrbuch, 1889. 

Bukharest, Institut M£:t]&orolooiqt7e de Roumanie. — Annales, Tome V. 1889^ 

Bnletinul Observatiunilor Meteorologice din Roumania, Jan. to Nov. (August miss- 
ing). 
Cairo SocifeTfe Khkdiviale de GfeooRAPHiE.— Bulletin, Hie S^rie, Nos. 7, 8, and 10. 
Calcuita, Meteorological Office.— India Daily Weather Report, Dee. 7, 1891, to 
Dec. 2, 1892. — Indian Meteorological Memoirs, Vol. V. part 1. — Memorandum oo the 
Snowfall in the mountain districts bordering Northern India and the abnonnal 
features of the weather in India during the past five months [Jan. to May] , with s 
forecast of the probable character of the South west Monftoon rains of 1 892.— Monthly 
Weather Review, May 1892 to May 1892.— Registers of oiiginal observations, reduced 
and corrected. May 1891 to May 1892 (Dec. missing).— Report on the Meteorology of 
India in 1890. 

Cambkidoe, Mass., New 
The Lawrence Tornado 
Milki. 
Cape Town, Meteorological Commission. — Report 1891. 

Cape Town, South African Philosophical Socieit.— TransactioiiB, Vol. VI. 
1889-92. 
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of July 20, 1890. By W. M. Davis, H. H. Clayton, and H, P. 
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CHBamrrz, Eoniol. sachsischbs uetbobolooisches Institut. — Jahrbuch, 1891, 
part 1. 

Chbistiania, Editino Committee, Nobweoiin Nobtu-Atlantic Expedition, 1876- 
1878. — Zoology, Crinoida, and Eohinida, by D. C. Danielssen. 

Chbistiania, Nokske Metbobologibke Inhtitut.— Jahrbach, 1890. 

Colombo, Surteyor General's Office. -Meteorology of Ceylon in 1891. 

Copenhagen, Danske Mrteorolooiske Institut. — Annuairo M6tdorologique, 1^88, pi. 
2; 1889; 1890, pts. 1 and 3 ; 1891, pt8. 1 and 3.— Ballctin M6t6orologiqne da Nord, Dec 
1891 to Nov. 1892. 

CftAoow, K. K. Sternwabte. — Meteorologische Bcobachtungen, Sept. 1891 to May 
1898. 

Crotdon, Microscopical and Natural History Club. — Daily Baiofall in the Croydon 
district, Deo. 1891 to Nov. 1 892. ~ Report of the Meteorological Sub-Committee for 
1891. 

DoRPAT, K., LivLANDiscHR gemlinnutzioe und okonomiscue Sozietat. - Bericht iiber 
die Ergebnisse der Beobachtnngen an den Begcnstationen fiir die Jahre 1889-91. 

DoRPAT, Obsrbvatobium. — Meteorologische Beobachtnngen, 1890 and 1891. 

Dublin, General Rboisteb Office.— Annual Report of the Registrar General 
(IreUnd), 1890.— Weekly Returns of Births and Deaths, 1892. 

Dublin, Royal Dublin Society. —Scientific Proceedings, Vol. VII. (N.S.), parts 3 
Aod 4.— Scientific Transactions, Vol. IV. (Scries 2), parts 9 to 13. 

Dublin, Royal Irish Academy. — Proceedings, Third Series, Vol. 11. No 2. -Transac- 
tiooB, VoL XXIX. parts 17 to 19. 

Edinburoh, Fishery Board for Scotland. —Annual Report, 1801, part 3. 

Edinburgh, Gbnbbal Register Office. — Quarterly Returns of the Births, Marriages 
and Deaths registered in Scotland for the four quarters ending Sept. 30, 1892. 

Edimbubgh, Royal Scottish Geographical Society.— Scottish Geographical 
Magazine, 1892. 

Edinburgh, Royal SociETY.^Proceodings. Vol. XVI IT. 1890-1. 

Edinbubgh, Scottish Meteorological Society. — Journal. Third Series, No. 

vni. 

FiUME, L B. Accademu di Marina. — Meteorological Observations, Aug. 1891 to May 
1892. 

GmnsvA, Soci^te db G^ographie.— Le Globe, Tome XXXI. 

Gutfloow, Philosophical Society. —Index to the Proceedings, Vol, I. to XX. 1811-89. 
— Froeeedings, Vols. XXII. and XXUI. 1890-92. 

Greenwich, Royal Observatory.— Magnetical and Meteorological Observations, 1889. 
— Beport of the Astronomer Royal to the Board of Visitors, June 4, 1892. 

Haixe, K. Leopold-Cabouniscue Deutsche Akademie deb Natcrforscher. — 
Leopoldhia, Heft XXVII. 1801. 

Hamburg, Deutsche Seewabte.— Aus dem Arohiv, 1891.— Deutsche ueberseeische 
meteondogische Beobachtungen, Heft IV. — Ergebnisse der meteorologischen Beobach- 
tnngen iru Systeme der Deutschen Scewarte fiir das Lustrum 1880-1890. — Ergebnisse 
der meteorologischen Beobachtungen in Deutschland, 1890. — Monatsbericht, May to 
Dee. 1891.— Wetterbfricht, 1891. 

Hobart, Obsebvatoby. — Monthly record of results of meteorological observations at 
Hobart and various localities in Tasmania, Oct. to Dec. 1891. 

Hong Kong, Obsebvatoby.— Observations, 1891. 

Kablbbuhb, Centbalbureau fOr Metbouologie und HYDROGRArHiE iM Grosshebzog- 
tbum Baden. — ^Die Ergebnisse der meteorologischen Beobachtungen, 1891. — Nieder- 
■ehlagsbeobachtnngen der meteorologischen Stationen im Grossherzogthum Baden, 
1890.1. 

Kbw, Observatory. — Report of the Kew Committee for the fourteen months ending 
Dee. 81, 1891. 

KofosTON, Institute of Jamaica. — The Rainfall of Jamaica. By Maxwell Hall. 

Lion, Bsc^jbla de Instruccion Secundaria.— Regimen pluvometro y algo sobre 
climatologia de Leon. Por M. Leal. — liesuinen general de las observaciones meteoro- 
locieasl89l. 

IdiBON, Observatorio DO Infante D. Luiz. ^Annaes, Vol. XXVI. 1888. — Observa- 
eoee doe Postos Meteorologicas, 1886. 

LiSBOM, SociEDADE DE Gbooraphia.— Boletiiu, 10a Serie, No. 1 to 11a Serie, No. 2. 

London, British Association.— Report, 1891. 

London, Colonul Office.— Annual Meteorological Report, Straits Settlements, 
1891. — Annual Report of the Mauritius Observatory, 1890. — Report on the Medical 
Department of the State of Sungei Ujong, 1891. By W. L. Braddon, Residency 
Sargeoo. 

London, General Uegibteb Office. — Annual Summary of Births, Deaths, and 
Caoaea of Death in London and other great towns, 1891. — Quarterly Returns of 
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MarriagoB, Births and DeatLfl, for the four quatters ending Sept 80, laOL— Weekly 
lietarns of Births and Deaths, 1892. 

London, Geological 8<x:ibty.— Quarterly Journal, Vol. XLVIII. 1892. 

London, Imperial Institute.— Report of Progreas from the date of ite eetaUiah- 
ment to the 26 Nov. 18«2.— Year Book, 1892. 

London, Institution of Electbical kMoiNEEfis. — Index to the Joornal, Vole. XI-XX. 
1882-91.— Journal, Nos. 95 to 100. 

London, Metbobological Office. — Daily Weather Reports, 1803. — Weekly 
Weather Reports, 1892.— Hourly means of the readings from the aelf-ieoording 
instruments at the four Observatories under the Meteorologieal CoonoU, 1868. — 
Report of the Meteorological Council to the Royal Society, for the year enduig 
March 31, 1891.— Ten years' Sunshine in the Britiah lalee, 1881.00.— Hannoiiie 
analysis of hourly observations of air temperature and preasore at British Obser- 
vatories. — Annual Report of the Council of the Yorkshire Philosophical Society, 
1891. — Atmospheric radiation of heat and its importance in Meteorology. By 
Cleveland Abbe. — On the heat of Sunshine at London during the years 1866-74, as 
registered by Campbell's method. By H. E. Roscoe and B. Stewart — ^Plaie 28. 
(Terrestrial Magnetism) from Keith Johnston's Physical Atlas. — Radiation of asmoe- 
phorio air. By C. C. Hutchings. — Report of the Queensland Oovemment Meteoro- 
logical Observer, 1881.~U. S. International Daily Charts, July 1 to Dee. 81, 1884.— 
Bidlotin quotidien du I'Algerie, Oct. 1891 to May, and Aug. to Oct. 1892.— BalletiBS 
mutcorologiques publics par la 6me section de la Sooi6te d'Enoonragement de I'lndos- 
trie et du Commerce & Varsovie, 1890. — Ergebnisse der ombrometiisohen Beobaohton- 
gen in Bohmen, 1889.— Ergebnisse der Wasserstandsbeobachtongen an dem Floaseo 
Bohmens, 1889. — Ueber mdirjahrige Perioden der Witterong, von Dx. W. Kq[»pen. 

London, Puysical Society. — ^Proceedings, Nos. 44 to 46. 

London, Royal Agricultubal Society. --Journal, Vol. IL part 4 to Vol. IIL part 3. 

London, Royal Astronomical Society. — Memoirs, Vol. L. 1890-1. — Monthly NoHoes, 
Vol. LU. No. 2 to Vol. UU. No. 1. 

Ijondun, Royal Botanic Society. — Quarterly Record, Nos. 48 to 51. 

London, IIoyal Institution of Great Britain. — Proceedings, No. 85. 

London, RoYAii Society. — Catalogue of Scientific Papers (1874-83). Vol. IX. — ^Pko- 
ceodiugH, Nos. 303 to 316.— Einige Resultateaus dem meteorologisohen Beobachtungeo, 
angestellt auf der Stemwarte zu Lund in den Jahren 1741-1870. Von. A. V. Tidblom.*- 
Nederbordsmangden i Sverige harledd or de vid statens meteorologiska Stationer under 

Aren 1860-1872 anstallda iakttagelser af R. Rubenson. 

London, Sanitary Institute. — Transactions, Vol. XII. 1891. 

London, Society of Arts.— Journal, 1892. 

Lyons, Observatoire. — M6t6orologie Lyonnaise 1887-90. Par. C. Andre. 

Madras, Government Observatory.— Results of the Meteorological ObsenraitoiiB, 
1861-90. 

Madrid, Obsebvatorio. — Resumen de las observaciones meteorol6gioas de Provinoias, 
1889. 

Madrid, Sociedad GEooRAFniCA.—Boletin, Tomo No. 4 XXXI. toTomo XXXIII. No. 3. 

Manchester, Literary and Philosophical Society. — ^Memoirs and Proceedings, 
Fourth Series, Vol. V. 

Manila, Observatorio Meteorolooico. — Observaciones verifioadas, March to Sept. 
1891. 

Marlborough, College Natural History Society.— Report, 1891. 

Mauritius, Royal Alfred Obsbrvatobt. — Annual Report, 1890. — Meteorologioal 
Results, 1890-1. 

Mazatlan, Obsebvatorio Astronomico-Meteorologico. — Resomen de las obser- 
vaciones meteorologicas, 1891. 

Melbourne, Government Obsbrvatoby.— Monthly Record of Results of observa- 
tions in Meteorology, Terrestrial Magnetism, <&c., July 1891 to June 1892. 

Mexico Obsebvatobio Ahtbon^mico Nacional de Tacubaya. — Anuario, 1898. 

Mexico, Obhehvatobio Meteorologico Magnetico Centbal.- Boletin Mensnal, 
March and April, 1890. 

Mexico, Sociedad Cientifica ** Antonio Alzate." — Memorias, Tomo V. No. I to 
Tomo VI. No. 2. 

Michigan, State Board or Health. — Principal Meteorologioal Conditions in 
Michigan, 1889. 

Milan, R. Ossebvatorio di Bkbra. — Osservazione Meteorologische, 1891. 

Montevideo, Obsebvatorio MbTEOBOLOGico del Coleoio Pio db Villa Colon.— 
Boletin Mensual, June 1891. 

Moscow, Societe Imp^ibiale deb Natubaubtes. — Bulletin, 1891, No. 2, to 1892, 
No. 2. 

Munich, K. B. Meteorologische Central-Station, — Beobaohtongen der meteoro- 
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logisohen Statiouen ia Kiin. Bayern, Jabrgang XHI. Hefts toJabrgang XIV. Heft 2. — 
Btfrioht dber die Verhandlangen der intemationalen Conferenz der Keprasentanten der 
Meteorologisohen Dienste aller Liiader zu MiiQcben 2(i August bis 2 September 1891. 
— ^Uebenicht tiber die WitteruiigsverhiiUiiissc im Kiin. B^ycru, Nov. 1891 to Oct. 1892. 
Natal, OBSERyAxoB v.— Report of tbe Superintendent, 18*J()<1. 
NiwToRK, AcADKMT ov SCIENCES. — Traii^actlouB, Vol. X. No. 7 to Vol. XT. No o. 
New YoBK, Central Park Obhekvatory.— Abstracts of registers from self-recording 
instriiments Nov. 1891 to Oct. 1892. 

Ottawa, Gbolooical Survey Department. — Annual Keport, Vol. IV. 1888-9. 
Okpord. Radcuffe Observatory. — Kesultsof Meteorological Observations, 1887. 
Paris, Bureau Central Metkorologique.— Bulletin International, 1892. 
Paris, Observatoire de la Tour Saint-Jacques. — L*Atmospb^re, Feb.-Nuv. 
Paris, Observatoire Municipal de Montsouuis. — Annuaire, 1892-3. 
Paris, Soci&Tit M6t&orolooique de France.- Annuaire, Oct. 1891 to June 1892. 
PBRnoiiAN, Obsbbvatoire. — Bulletin Mutcorologique Annuel du Departement des 
Pjrdnte-Orientales, 1890. Par lo Dr. Fines. -Observations Magnetiques 1890. Par 
M. P. CcBurdevaohe. 

PaiLADBLPHU, American PHiLosoPdicAL Society. — Proceedings, Nos. 136 to 138. — 
Tnuisactions, Vol. XVII. pte. 1 and 2. 

PoLA, £. k. Htdrooraphisches Aht. — Metoorologische und magnetische Beobachton- 
gen, Nov. 1891 to Oct. 1892. 

Pi>RT-AU-PBiNOX, Observatoire M£:teorologique. — Meteorologiscbe Beobacbtungen, 
1890. 

Pbaoub, K. £. Sternwarte. —Magnetische und Meteorologiscbe Beobacbtungen, 
1891. 

Pbaoub, Observatoire d*Autronomie Physique. — Lo systdme du Monde Electro- 
djQsmique. Par. C. V. Zenger. 

PuBBLA, Obsbrvatorio Meteorolooico del Ooleoio del Estado. — iiesumen corres- 
pondiente a cada dia, Sept. 1891 to June 1892. 

Bio db Jambiro, Observatoire. — Le Climat de liio de Janeiro^ par L. Cruls. — Kevista 
do Observatorio, Nov. 1891 and Jan. 1892. 

BocHBSTBR, U.S., Academy of Sciences. — Proceedings, Vol. I. pt. 2. 
RoKB, Spbcola Vaticana. 'Pubblicazioui, Faso. II. 

Bomb, Ufticio Centbalb Meteorolooico k Geodinamico Italiano. — Annali, Serie 
seeooda Vol. IX. 1887, Vol. X. 1888, and Vol. XI. pt. 3, 1889. 

Hab Fbrbaii do, Instituto y Observatorio de Maiuna. — Anales Seccion 2a, Obser- 
▼ackmos Meteorologicas y Magn6tica8, 1891. 

Sab Salvador, Instituto Nacional. — Obseivaciones meteorologicas, Sept. to Doc. 
1891, and Feb. 1892. 

Sam Salvador, Obsbrvatorio Astuonomico y Met£Oeol<)oico.— Kes^men Anual de 
las Obssrvacdones Meteorologicas, 1891. 

SrocaiHOLii, Mbtborolooiska Cbntral-Anbtalten. -Manadsofversigt of Viiiderlckun 
i Sverige, Jan. to Oct. 

Stobthubst, College Obsbbvatory.— Besults of Meteorological and Magnetical 
Observations, 1891. 

St. Pbtbbsbubo, Kaibbrliche Akademie der Wissenscuaften.— Communications 
IrDm ibe International Polar Commission. Sevontb (last) part. — Bepertorium fur 
Meteorologie. Band XIV. 
St. PftTBRSBURa, Physikalischss Cbntral Observatorium.— .\unalen, 1890, pt. 2. 
Strasbubo, Mbteorolooische Central- Station. —Ergebnisse der mcteorologiscben 
Beobachtongen im BeichslandElsass-Lotbringen, 1890. 

Stuttgart, Metborolooische Centbalstation.— Meteorologiscbe Beobacbtungen in 
WOrttemberg, 1891. 

Stdnbt, Government Observatory.— Daily Weatber Cbarts of Australia and New 
Zealand, July to Sept 1891. — Map of Isotbermal Lines showing mean shade Tempera- 
sore for New South Wales.— Meteorological Observatious, July 1891 to June 1892. — 
Besults of Meteorological Observations made in New South Wales, 1880-4 and 1889. — 
Results of Bain, Biver, and Evaporation Observations made in New South Wales, 
1890. 

Sydney, Botal Socikty of New Soutu Wales.— Journal and Proceedings, Vol. XXV. 
1891. 

Taipimo, Government Secrktaby*s Office. - Annual lieport on the State of Perak 
for the year 1891. By W. H. Treacher, C.M.G., Acting Britisb Kesident, Perak. 

TiFLis, Physikaliscues Obseuvatorium.— Beobacbtungen der Temperature des 
Erdbodens, 1884-6. Nebst Anhaog : Beobacbtungen am liadiations Thermometer 
in den Jahren 1881-1.— Magnetische Beobacbtungen, 1890. - Meteorologiscbe Beobach- 
iangen, 1890. 

ToKio, Mbtborolooical Central Observatory.— Monthly summaries and monthly 
means, 1890. 
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Tonga, Premier's Office.— SUtistics of the Tonn Islands, 1891. 

Toronto, Meteorological OfficI-:.— Monthly Weather Befiew, Sept 1891 to Aag. 
1892— Report of the Meteorological Servioe of the Dominion of Canada, 1888.* 
Toronto General Meteorological Register, 1891. 

Trieste, Oshkrtatorio MARirriMo.— Rapporto Annnale, 1889. 

Turin, Osskrvatorio della R. UniversitX. — Di nn Notevole Tipo laobarioo Sab- 
alpino. Nota del Dr. O. B. Rizzo.— Osservazioni Meteorologische, 1^. 

Turin, SocibtX Meteorolooica iTALiANA.—Annnario Meteorologioo Italiano, 1892. — 
Bollettino Mensnale publicato per oura dell* Ossenratorio Centnde del Real Cullegio 
Carlo Alberto, Dec. 1891 to Not. 1892. 

Upsala, Orsbryatoire M&T&oROLOoiQUB DB L^UMiYEBSixi. — ^Bulletin Mensael, 
1891. 

Utrecht, E. Nedkrlandsch Meteorolooischb Imstitut. — Nederlandach Heteoro- 
logische Jaarboek, 188S, pt. 2, and 1891. 

Vienna, K. K. AcKERRAU-BiiNisTEBiuM. — Besoltate forstlieh-meteorologiacher 
Beobachtangcn, 1885-7, pt. 2. Von Dr. J. R. von Lorenz-Libomau. 

Vienna, K. K. Centralanstalt fur Metbobolooie uno Ebomagnbtisii as.— Beobaeh- 
tungen, July 1891 to April 1892.— Jahrbach, 1890. 

Vienna, Oesterreichische Gesbllschaft fOr Mkteobolooib. — Meteorolo^sohe 
Zeitschrift, Jan.-Nov. 

Washington, Department of Aqricultujib. — Meteorological work for Agricultuial 
Institutions. By M. W. Harrington.— Report of the Chief of the Weather Boreaa 
1801. By M. W. Harrington. 

Washington, Geological Survey. — Tenth Annual Report, 1888-9. 

Washington, Hydbographic Office.— Pilot Charts of the North Atlantio Ocean, 
1892. 

Washington, Naval Obskrvatory,— Magnetic Disturbances, 1392. — Magneiio Obder- 
vatioiis, 1890-1. — Meteorological Observations and Results, 18S3-8. — Report of the 
Superintendent for the year ending June 80, 1891. — Report upon some of ^e Magnetic 
ObKervatories of Europe. 

Washington, Smithsonian Institution.— Report, 1890. 

Washington, Weather Bureau. ~A Report on the relations of Soil to Climate. By B. 
W. Uilgard. — Charts showing average Velocitv and Direction of the Winds, prepared from 
observations for seventeen years.— Charts snowing Maximum and Minimum tempera- 
tures, by decades, for all years. — Diiunal fluctuation of Atmospheric Pressure at twenty- 
nine selected stations in the United States. By Brig. -Gen. A. W. Grvely.— Fluctuaticms 
of Ground- Water at Whitewater, Wisconsin. By F. H. King. — Index of Meteorologieal 
Observations in the United States from the earliest records to January 1890. — Inter- 
national Monthly Charts of mean Pressures and Wind Directions at 7 a on., for 1882 
and 1883 — Irrigation and Water Storage in the Arid Regions.— Monthly Weather 
Review, Sept. 1891 to SSept. 1892.— Notes on a new method for the disooBsion of Mag- 
netic nbservadonM. By F. H. Bigolow. —Notes on the climate and meteorology of 
Death Valley, California. By M. W. Harrington.— Report of Assistant Professor C. T. 
Marvin, in charge of the Instrument Division. — Some physical properties of Soib in 
their relation to Moisture and Crop distribution. By M. Witney. — ^Wreek Chart of 
the Great Lakes, 188G to 1891. 

Watford, HERTroRDsniRE Natural History Society. — TransactioiiB, Vol. YI. pt. 4 
to Vol. VII. pt. 2. 

Wellington, Registrar General's Ofitice. — Statistics of the Colony of New 
Zealand, 1890. 

Wellington College, Natural Science Society. — Annual Report, 1891. 

Zi-ka-Wei, Observatoiue Magn&tiqub et MtTioHOLOOiQUB.— Bulletin MeoBoel, 
1890. 

Zurich, Schweizbribche Meteorologische Ce.ntbal-Amstalt. — ^Annalen, 1889. 

Presented by Individuals. 

Abbadie. A. d\— Observations relatives k la Physique du Globe faiiea an BtisH 
et en Ethiopie. 

Abehcromby, Hon. J.—** The Times " Register of Events in 1879. 

AnorI:, C— Relations des ph6nomdnes m^t^orologiques dMuits de leiira variations 
diurnes et annnelles. 

Absmann, Dr. R. — Das Aspirationspsychrometer. 

Auchincloss, W. S. -Yearly Tides. 

Author, The.— Problems in physics and their application to dynamic meteorology. 
By Ganymede. 

Baturoni, G.— Diagram a de Presion, Temperatura, Lluvia, y Viento, de Veraomz, 
Nov. 1891 to Oct. 1892 (MS.).— Registro de observacionea de Veracmz, Nov. 1891 to 
Oct. 1892 (MB.). 
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Baxendell, J. — ^bBtract of meteorological results for the borough of Southport; 
Averages fur the 2 ) yeurH 1B72-0 1 . - Abstract of resuItH of meteorological observations 
at Southport for 1891. •> Meteorological observations at Southport, Dec. 19, 1891, to Dec. 
16, 1892. 

Benn, T. G.— The weather of 1891 at Newton Beigny, Penrith. 

BiNNiE, A. R. — On average annual rainfall. 

BiiANFORo, H. F. — On meteorological observations in tropicnl countrien. 

Brown, A. and Boobbter, P.— The Meteorology of Nottingham, 1891. 

Chwolbon, O. — Ueber den gegenwartigen Zustand der Actinometrie. 

Clark, J. £. — The Natural History Journal and School Reporter, 1892. 

Clements, H. — Clements* Weather Almanack, 1893.— Clements* Weather Chart 
Almanack for 1893.— Weather Prediction. 

OooKE, B.— Rainfall at Detliiig, near Miiidstone, 1891 (MS.). 

CovBNTET, F.— Monthly ramfall 1880-91 at Ketton Hall, Stamford (MS.). 

CozER, Mrs. — Meteorological observations at Bulimba, Queensland, July 1891 to 
June 1892 (MS.). 

CuBTiB, H. p. Some Great Storms. By W. A. Eddy. 

Dallas, W. L. — Cyclone Memoirs. Part IV. Arabian Sea. — Memoir on the Winds 
and Munsoons of the Arabian Sea and North Indian Ocean. — On the Meteorology and 
Climatology of Nor I hem Afghanistan. — The meteorological features of the southern 
part of the Bay of Bengal. 

Davis, W. M. — The eye of the storm. By S. M. Ballou.— The theories of artifioial 
and natural rainfall. 

DnoN, H. P.— Wiltshire Rainfall, Dec. 1891 to Nov. 1892. 

Dotle, p. — ^Indian Engineering, 1892. 

DuLiBR, Col. ~ A natural process of dissolution for smoke and fogs. 

EnrroB. - American Meteorological Journal, Dec. 1891 to Dec. 1892. 

£DiTOB.~Giel et Terre, 1892. 

Epitob. — Discovery, Vol. U. Nos. 1 to 1 1 . 

Editob.— Eleotricid Review, 1892. 

Editor. — 11 Rosario e la Nuova Pompei. Anno VI 11. No. 11 to Anno IX. No. 10. 

Editob.— Nature, 1892. 

Editobs.— The Observatory, 1892. 

Elliott, Dr, G.— Meteorological observations taken at Caterham, 1892 (MS.). 

Lllib, W. — Map showing lines of equal magnetic declination for January 1, 1892. 

KsFiN, Rev. T. K. —Twenty years' observations of Thunderstorms. 

Etibnmb, Db. E. — Le dimat de Banana (Congo) en 1890 suivi des observations 
m^tSorulogiques faites du Dec. I, 1889, au Mai 16, 1891. 

Fabb, C. C. - a determination of the magnetic elements at the Physical Laboratory, 
University of Sydney. 

Fines, DB.--L*Hiver de 1800 4 1891 k Pcrpignan et ses effets. 

Fox, W. L. — Vfeteorological Tables for Falmouth and the Scilly Islands, 1891. 

Fbt, Capt. a. — ^Meteorology and its uses at sea. 

FuESS, B. — Meteorologische Instrumcnte und physikalische Hiilfs-Apparate. 

Gabbioou, Dr. F. — Le^on d'ouverture du oours d'hydrologie. 

Glbdhill, G. W. — Meteorological observations taken at High Harrogate, 1892 (MS.). 

Gltdb. E. E. — Abstract of meteorological observations made at Habbaoombe, 
Torquay, 1891. — Meteorological Summaries for Jan. to Nov., made at Babbaoorabe, 
Torquay. — Ninth Report of the Committee on the climate of Devon, 1890. 

Greenwood, Capt. W. N. — Greenwood^s Kludonometrio Tide Tables, 1893. 

Obiesinobb, Db. K. — Untersuchungen Uber die Tiefen-und Temperatar-Verhaltnisse 
des Weissensees in Karnten. 

Hall, M.- Jamaica Rainfall, 1870-89, and 1890-91. -Jamaica Weather Report, Nov. 
IB91 to Oct. 1892. 

Uambbho, H. E. — Sur uue pretendue ptaiode de presque 26 jours dans les orages. 

Hamltn, J.— Meteorological observations taken at Bnokfastleigh, Devon, 1892 (MS.). 

II ANN, Db. J. -Einige Resultate stiindlicher muteorologischer Beobachtungen auf 
dem Gipfd des Fuji in Japan. — Weitere Untersuchungen uber die tiigliche Oscillation 
dec Barometers. 

Habbies, H. — Cold. — Ein Willkommen der Sechsten nllgemeinen Versammlnng der 
deatachen meteorologischen Gesellschaft. 

Habvey, Rev. C. W.— Summary of meteorological observations of Temperature and 
Rainfall taken at Throcking Rectory, Buntiugford, Herts, 1880-9. 

Hellmann, Db. G. — Die erste Ballonfahrt zu wissensohaftlichen Zwecken. 

HooKEB, R. H. — War and the weather. By E. Powers, C.E. 

HoPKiNsoN, J. — Cliraatological observations in Hertfordshire, 1890. — Hertfordshire 
Bainfall, Percolation, and Evaporation. —Meteorological observations taken at the 
Orange, St. Albans, 1890.~Report on the Rainfall in Hertfordshire, 1890. 
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HnrTKS, J.— If etcorologieftl obsenraftioiis at Belper, 1693. 

Ibste. Dm, E.— PhlnofegiBcbe Beobachtnngen, 1(91. 

Kavmsucajiii, A.-B£suidc met£orologiqiie de ruiii6e 1891 pov Gen^w •! k Grand 
Baioi-Bemard. 

KLosfiovnr, A.— Berne Ifeleorolosiqiie. TraTmnz da itean mMoralogiqae da 
sod-ooert de la Boarie, TanD^e 1891. 

I..AycASTza, A. — Le dimat de la Belgiqoe en 1891. 

LwTEK, M.^Aimaa] Beport on the State of Kesri SeinWlan, 1891. 

I>/TEL, J.—The Clondbont at Latigioft, YorkAire,— W aleini ogta on tihe TixUitre 
Wolds.-Catadjmi at Langtoft and Driffield. By J. D. Hood. 

MAMWcm, M.— The cirealation of the atmosphere of planeta, 

Mabcbi, L. db. — I Cidoni AiUntici e le resenti faitempaie.— SoDa teoriadeiddonL 

MiaiHAW, C. A.— Keteoiologieal Beport for Korthamptondnre, OeL 1891 to 8^ 
1<j92. 

SfABnor, H. J. (The Latk].— The great aarthqaake in Japan, 1891. By J. Milne, 
F.K.8., and W. K. Barton. 

Mavuet, E.—Meteoiologieal obeerrationB made at BerUiamated, Nor. 19, 1891, to 
Dec 90, 1892.^Tbe percolation of rain throogfa eomparatiTdy light and tiiroD^ 
eomparatiTely heayj toil.— The Boearian*8 Tear Book, 1892. 

Maxwell, W. E.—Annoal Beport of the State of Selangor, 1891. 

3fc-LAXM(BOBouGH. J., A5D pRESTos, A. E.— MetooTology of Bradford ibr 1891. 

IfELDBtJM, C. — The Unrrieane in Maori tioa, April 99, 1892. 

McLLWH. H. — Sammary of obeervations at Uodsock Priory, Wofkaop, 1891 (MS.). 

MiDOLET, W. W. — Soromary of meteorological obeenrations at Boiton, 1891. 

Mill, Da. B. H. — Foorth and final report of the British Anoeiation Gomnuttee 
appointed to arrange an investigation of the seasonal variations of temperatore in 
lakes, rivers, and estuaries in various parts of the United Kingdom. 

MooBE, Db. J. W. — Abrtract of meteorological observations taken at Doblin, 1891. 

KowACK, J. F. — New system of meteorological and tellnric forecasts for land and sea. 

IV>E, Mbh.— Meteorological Register kept by the late Bev. A. J. T. Morris at 
Mothill, Perthshire. 1865-71, and at Crieff, 1872-4 (MS.). 

Paoet, J, — Weekly charts from a self-recording Bichard Barograph at Stoffynwood 
Ball, Mansfield, IH'Jl (MS.). 

Pabbabt, J. M.— Meteorological Beport, Albert PBrk, Middleaborooghy Dec 1891 to 
Nov. 1892 (M8.j. 

Pkabsov, C. K. — Meteorological observations taken at Beading, 1892 (MS.). 

Peek, C. E. — Meteorological observations at Boosdon Obmvatmy, Devonshire, 
1890-1, and resulU for 1886 to 1890. 

Phillips, F. H. — Meteorological observations taken at Brighton, 1892 (MS.). 

PowEBS, E. — A critidsm of Prof. Newcombe's contribution to the artide in the 
North American Be view for Oct. 1891, entitled " Can we make rain? '* 

Pbiuce, C. L.~Tbe summary of a meteorological journal at Crowborough HUI, 
Sussex, 1891. 

Pbincr, J. E.— Phenology and Bural Biology. 

ILusiA, M.— Suir escursione diuma della declinazione magnetica a Ifilano in 
relazione col periodo delle maoehie solari. 

Beid, C. — The climate of Europe during the Glacial Epoch. 

Biooebbach, a. — Die Geschichte der meteorologisohen Beobachtnngen in Basel. 

lioixiEU, J. P.— Annual Beport of the State of Pahang, 1891. 

KoTcu, A. L.— Artificial Kain ; a review of the subject to the dose of 1889. By 
B. de C. Ward.— MouDtain meteorology. — New high-level meteorological observatories 
in France. Proceedings at Meeting of New England Meteorological Sodety, April 23, 
189*2. — The anemograph for vertical currents at the Blue Hill Observatcny. By S. P. 
FergUHSOD. — The International Meteorological Conference at Munich. — The Mountain 
Meteorological stations of the United States.— The theories of artificial and natural 
rainfall. By W. M. Davis. 

RoHHKLL, H. C— A cyclonic Btorm or tornado in the Qwydir district.— Amiiversaiy 
AddresH delivered before the Royal Society of New South Wales, May 1892.~Not6s 
on the rate of growth of some Australian trees. — Physical Geography and oHmate of 
New South Wales. Second Edition. 

Salle. O.-Das Wetter, 1892. 

Sauhsube, H. de. — Observations M^t^orologiques faites au Col du (HBXd da 5 au 18 
Juillet 1788. Par H. B. de Saussure. 

Scott, K. H.— Atlantic weather and its connection with British weather. 

SuATLET, C— Torquay Local Board, Annual Reports of the Medioal Officei of Health, 
1H79 to 1891. (1882 wanting). 

Shaw, Rev. G. A.— Meteorological observations taken at Farafangaaa, Madagascar, 
Jan.-Sept. 1892. 

Shkwabd, B.^Eastboome : abstracts of weather reports for five years, 1887-99. 
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Slade, p.— Meteorological observations at Beckford, Tewkesbury, 1891. 

SooTHALL, H.— The great frost of 1890-1. 

SpAaKs.F. J. — Meteorological observations taken at Grewkerne, 1892 (MS.). — Bainfall 
at Crewkeme, 1891 (MS.). 

Spieoelhalteb, E. K.— Meteorological observations taken at Malton, 1892 (MS.).— 
Report on the sanitary condition of the Malton Urban Sanitary District, 1891. By 
R. S. Marsden. 

Stokbs, J.—Boroogh of Margate. Annual Report of the Medical Officer of Health : 
also meteorolofliieal report, 1891. 

Stmons, G. J. — Symons^a British Rainfall, 1891.-— Symons's Monthly Meteorological 
Magazine, 1892. — Book containing newspaper cuttings and various meteorological 
memoranda collected by the Meteorological Society of Great Britain, 1837-1843.— 
Distribation of rainfall during the great storm of Oct. 3 and 4, 1869. By J. B. 
Frauds.— Memoranda made during the appearance of the Aurora Borealis on Nov. 18, 
1885. Qy C. C. Christie. 

Tabmbb, G. E. — Detonation in Meteorology. 

Taylor and Francis, Mbssbs. — Taylor's Calendar of the Meetings of the Scientific 
Bodies of London, 1892-3. 

TiNSLBT, G. W. — Sun spots. 

ToxLDfsoN, 8. — Report of the deputy Executive Engineer in charge of Bombay 
Waterworks, 1891-2. 

Tromblin, G. le G. de. — Circulation de ratmosphSrc surfaces isodenses. — Grains, 
etc.— Note snr les causes originelles de^ cyclones et leurs signen pr^cnrseurs. 

Ttbbr, R.— Cheltenham in its Sanitary Aspects. — ^Rainfall in the County of 
GloQoester. Jan.-Nov.— The Meteorology of Cheltenham in 1891. 

YnicENT, J.— Cirro-stratus et Alto-stratus. -Con trole des abris thermom^triques de 
robservatoire d*Uocle. 

Watson, Rev. J.— Meteorological observations taken at Guisborough, 1892 (MS.). 

Watts, F.— Meteorological register kept at the Government Laboratory, St. John's, 
Antigua, 1891 (MS.).— Returns of Rainfall in Antigua, 1890-1. 

Wbrbheao, T.— Barbados Rainfall, Feb. 1890 to Aug. 1891. (Incomplete.) 

Wild, Dr. H.— Instrument fiir erdmagnetische Messungen und astronomisohe 
Ortsbestimmungen auf Reisen. 

WxiiMRHURST, A. J.— Temperature and Rainfall at Manor Park, Essex, Dec. 1891 to 
Kov. 1892 (MS.). 

Wilson, J. H.— Harrogate Weather in 1891. 

Wood, B. T.— Weekly charts from a eelf-recording Richard Barograph at Conyngham 
HaU, Knaresboro', 1891 (MS.). 



APPENDIX VII. 
REPORTS OF OBSERVATORIES. 



The Meteorological Office. — Lieut.-Gen. R. Strachey, U.E., C.S.I., 
F.R.S., Chairman of Council ; Robert H. Scott, M. A., F.R.S., Secretary ; Nav.- 
Lieut. C. W. Baillie, F.R.A.8., Marine Superintendent. 

Marine Meteorolooy. — Current Charts for all Oceans. — The work of eztrac- 
iion of information from the logs of the Royal Navy has been carried as far 
back as to the year 1830, at which period it has been decided to stop the research. 
As the resulting charts, compiled solely from British data, were not as well 
covered with data in the less frequented parts of the ocean, especially of the 
Paeific, as might be wished, application has been made to the French, the Dutch 
and the derman authorities respectively for copies of the current observations, 
for these less frequented regions, which might be contained in their archives. By 
this means a considerable amount of valuable material has been acquired, about 
9,000 observations in the first case, 3,500 in the second, and about 13,000 in the 
third. It must, however, be recollected that on charts of such magnitude, each 
covering an enormous area, and each for one montli, one thousand observations 
make but little show. The form in which tlicse charts will ultimately be published 
has not vet been considered. To reproduce them in fac-simile is of course im- 
practicable, and much Judicious generalisation must take place in order to give a 
fair representation of the copious mass of material available. 

Tfus Meteorology of the Red Sea. — These charts are now in the engraver^s 
hands, and it is hoped they will appear in the course of 1893. 



ii6 Report op the counoil. — ^appendix vri, 

Thfi Mftrorolofftf of the South Sfn. — The work of extraction of material for 
thesu chai't8 Iiak now bei'ii coinpk'ted, and the delicate task of preparing them for 
publication has tu be undertaken. The subjects to be discussed arc pressure, 
wind, temperature of air and sea, currents, and occasional phenomena, snch m 
ice. 

Future Marhip Work of the Office. — As a considerable number of the staff 
have been set free for otlier occupation by the completion of the first stage of 
the work last described, it has been decided by the Council to take up the dis- 
cussion of the South Atlantic and of the West Coast of South America, as far as 
the meridian of 90" W. This work will at once be commenced. 

Weathkk Telegraphy. — There has been no change in the operations of this 
department during tiic year, but much time has been spent on the preliminary 
discussion and selection of stations to be included in a proposed publication of 
Mean Uain Tables for the British Isles for the decade 1881-90, as a continuation 
of the former publication, which covered the period 1866-80 and appeared 
in 1883. 

Land Meteokolck;y of the British Isles. — ^The volume of the MonUdy 
Mean Rewlhuja for five day periods for 1889 has appeared, and that for 1890 is 
nearly ready. Tlie volume of Oh^er rations from Stations of the Second Order 
for 1888 is out, and that for 1889 is in the press. 

The anemometer devised by Mr. W. H. Dines in the course of his experiments 
as a Member of the Wind Force Committee of the Royal Meteorological Society 
has been ordered by the Council, and will very shortly be erected for trial on the 
roof of the Office.— J/arc/t 1893. 



KoYAL Observatory, Greenwich.— W. H. M. Christie, M.A., P.R.S., 
Astronomer Koyal ; Departmental Superintendent, William Ellis, F.R.A.S. ; 
Assistant, William C. Na>h. 

No addition of instruments or change of methods has been made during the 
year 1892. Meteorological reports have been sent daily as usual to the Meteo- 
rological Office and weekly to the Registrar (lenersJ of Births and Deaths in 
London. In the latter report, commencing with the year 1893, the avenifce 
mean daily temperature employed has been that recently found from the dis- 
cuh.siun of the theruiomctrical observations for the fifty years 1841-1890. This dis- 
cussion is very far advanced, and great part of the work is nearly in a state for the 
printer. The tables, as prepared, will give the mean temperature of each day in 
each separate niontli throughout the fifty years, as well as the maximum value on 
each separate day, and the minimum value on each separate day ; with also 
tables of mean daily temperature, mean daily maximum temperature and mean 
daily minimum temperature, each daily mean in these latter tables being the 
mean of the values on the same day throughout the fifty years. The mean daily 
temperature in the years 1841 to 1847 depends generally on twelve obaervaUons 
daily, in 1848 on six valius daily, and from 1849 on twenty-four values from the 
photographic register. A table showing the value of mean daily temperature as 
depending on the simple mean of the maximum and minimum is also given, as 
well as monthly means of all elements. Other abstract tables containing interest- 
ing particulars in regard to extremes of temperature and variations of tempera- 
ture it is proposed also to add. 

These meteorological reductions, with the magnetical reductions from 1865 to 
1882, spoken of in the last report, it is intended to publish in a separate form, 
similar to that of the twenty years' meteorological reductions some years ago.— 
March 6tk, 1893. 



Royal Obsekvatory, Edinburgh. —Ralph Copeland, Ph.D., F.R.A.Sm 
Astronomer Royal for .Scotland. 

The meteorological work of the Koyal Observatory, Edinburgh, in 1892 con- 
sisted, as in former years, principally of computing the observations made at 55 
of the Scottish Meteorological Society^s stations, and preparing monthly and 
quarterly abstracts and reports for the use of the Registrar-Geneial for Scotland. 
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The monthly schedoIeR have been 8cnt in witli the usual regularity, the average 
monthly number received having been 50*4. This compleles the 37tli year of" 
these reports. 

The aaity readings of barometer and thermometers at the Observatory have 
been contmued. The rainfall has been collected in two gauges — tne old 
one on the roof of the building, and the new one on the ^rass ; the latter having 
been established in January 1891. Both are 5 inches in diameter. The differ- 
ence in the rainfall, as shown by the two gauges, amounts to as much as 7*964 ins. 
in the year, as a mean of the two years* observations, or 0'34(> in. per foot of differ- 
ence of height.~-F«6rii^/r^ <»///, 1893. 



The Kew Observatory op the Royal Society, Richmond, Surrey. — 
G. M. Whipple, B.Sc, Superintendent. 

Daring the year an additional story has been added to the west wing of the 
Observatory. The cost of the operations being a heavy charge on the funds at 
the present disposal of the Committee, they made application to the Royal 
Society for a loan of £400, which was granted. During the building alterations 
the thermometer testing was carried on in the experimental magnetic Iiouse. 

The several self-recording instruments for the continuous registration of 
atmospheric pressure, temperature, and humidity, wind (direction and velocity), 
bright sunshine, and rain, have been maintained in regular operation throughout 
the year, and' the standard eye obser\'ations for the control of the automatic 
records duly registered. 

Experiments have been for some montlis in progress upon the spare Beckley 
rain gauge with Willcsden prepared paper and aniline ink, with the view of 
determining its adaptability for use with that instrument as a substitute for the 
paper hitherto UKed, which was found to deteriorate on keeping. Daily trials 
were carried out, and the results showed a marked improvement upon those 
previously obtained with the ordinary paper. It was found imposHible, however, 
to entirely prevent the len«^thening of the papers din-ing very damp weather, 
although the sheets were soaked and coated with various varnishej*, &c. The 
experiments are still in progress. 

The electrograph was kept in action until the end of July, when it was dis- 
mounted to prevent possible damage during the building operations. Its scale 
value was determined by direct comparison with the portable electrometer. No. 
53, early in May and at the end of June. On the com])]etion of the building, the 
instrument being in a somewhat inconvenient spot, rendering dislocation 
posaible, it was decided to remove it to a safer position, which was made 
accessible by alterations to the thermogra])h room. The water reservoir, 
however, was not moved, as this might perhaps have interfered with the local 
continuity of the records, and it is intended to recommence the regular records 
with the beginning of 1893. 

Operations connected with cloud photography have been suspended during the 
yeAf. 

With the view of insuring greater uniformity in the observation of fog and 
mist a list of twenty-four well known objects in the neighbourhood of the 
Observatory has been prepared, at distances varying from 9 to 3,850 ysrds. 
Since May the most distant of the objects vihible at each observation hour 
between sunrise and sunset has l)een noted. Up to the present the most dense 
fojr recorded was when an object at 20 yards was obscured. 

Further experiments were made at the beginning of the year w^ith Munro's 
sight indicating anemometer, but the variation in the viscosity of the oil at low 
temperatures has caused some dit!iculty in determining the scale value of the 
instrument, which has been returned to the maker. 

The serious illness of Mr. Whipple prevented his performing the duties of 
Superintendent during the latter half of the year, but the Committee are gla<l to 
state that the routine work of the ()l)scrvatory has not sutfiTcd in consequence. — 
Janvary 1898. 



Kaoclipfe ()B8KRVATf)RY, OXFORD. — K. J. Stonc, F.H.S., Hadcliffc Observer. 
The following is a report ou the meteoroloj^ical work of this Observat»>rv for 
the year 1892:— 
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The observations have been made on the same general plan aa in former years. 

The photographic self- registering instruments have worked satisfactorily 
throughout the year ; they have been cleaned as usual, but have not required 
any repairs, beyond the ntting of new clips to the thermograph cylinder. On 
October 8th the anemograph was cleaned by Mr. Munro, who founa the working 
parts considerably worn, and it is proposed to mount a new anemograph ; there 
have, however, been no failures of registration since that date. 

The argentic gelatino-bromide paper has been used for the photographic records 
throughout the year. 

Weather reports have been sent, as in previous years, daily (by telegram) to 
the Meteorological Office ; monthly to the Registrar-General and local newr- 
papers ; yearly to Symons's Brttuh Rainfall : meteorological information has 
also been supplied to the Chief Engineer of the I^ondon County Council ; to the 
Chief Engineer to the Oxford City Council ; to Mr. G. A. Sworn, M.A., Balliol, 
for his experiments on the expansion and absorption of gases ; and to others by 
request. Mr. M. S. Pembrey, M.A., has carried on some hygrometrical 
experiments at the Observatory during frost. The eye observations, the rainfall 
and sunshine records, are reduced to date, and have been printed in the publi- 
cations of the Meteorological Council and in the local newspnpers. 

The mean temperature of the air for the year 1892 was 47°*3, being 1^*0 below 
the average for the last 37 years. The total registered amount of bright sun- 
shine was 1,495 hours. The maximum temperature for the year was 81°'6 on 
July 3rd. The minimum was 13"^'? on December 27th, whilst the lowest on the 
grass on the same day was 6°*8. During the period of continued frost, December 
23rd, 1892, to January 7th, 1893, the mean temperature of the air was as low as 
25°'9. The total rainfall for the year was 20-75C ins., being 6*661 ins. less than 
the average for the last 77 years : this deficiency occurred in the first six months, 
and the greatest departure from the monthly mean occurred in January, when 
the rainfall was 1*502 in. below the mean for the last 77 years. Displays of 
Aurora Borealis were observed on April 25tli and August 12th. 

In September Mr. F. Bellamy was a])|>ointed as assistant at the University 
Observatory : his post has been filled up by the appointment of Mr. £. MeClellan. 
^February 6/A, 1893. 



On the relation between the duration of Sunshine and annount of Cloud, 
and the height of the Barometer, as determined from observations 
made at the Royal Observatory, Greenwioh, during the years 1877 
to 1891. 

By WILLIAM ELLIS, F.R.A.S., 
Of the Royal Observatory. 

(Plate VU.) 



[Received December 21st, 1892— -Read February 15th, 1898. | 

This question has boon before dealt with in a paper contributed by Mr. 
Whipple to the Qnarterlij Journal of the Society, Vol. V. page 218, in which 
he employed the records and observations of the Kew Observatory. The 
discussion was based on the sunshine records of tlie two 3'ears 1877 and 
1878, and the cloud observations of the ten years 1869 to 1878, including 
all available results for the years 1874 to 1878, supplemented only by results 
corresponding to high and low barometer readings during the years 1869 to 
1 878, the number of days of high and low barometer reading in the years 
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1874 to 1878 not having been considered to be sufficiently nnmerons to 
afford a good determination at the extreme ends of the barometric scale. 

Mr. Whipple found that the duration of sunshine was greatest, and the 
amonnt of cloud least, when the barometer stood at about 80*2 ins., the dura- 
tion of sonshioe being less and the amount of cloud greater both at lower 
and higher barometer readings, the decrease of sunshine and increase of 
cloud being especially rapid with increase of barometer reading^ above 80*2 ins. 
In the tabulation, the daily proportion of sunshine (constant sunshine 
^ lOp) and amount of cloud, formed into groups with relation to the height 
of ^e barometer, were not separated as regards months of the year. 
Indeed, having only two years of sunshine records with which to deal the 
material available was not sufficient to permit of any useful tabulation in 
separate months, so that no other course than that followed could at the time 
have well been pursued. But regarding the result arrived at, and especially 
the apparently sunless condition indicated as existing with high barometer, 
there seemed to be reason to think that the combination together of different 
months of the year had affected the result in a way that was probably hardly 
anticipated. As is well known, the duration of sunshine is very much 
smaller in winter than in summer, because of the lower altitude attained by 
the sun in winter, and the more cloudy condition of the sky at that period 
of the year. But it happens also that the range of the barometer is much 
greater in winter than in summer, both rising higher and falling lower in 
the winter period of the year, in consequence of which the values of sunshine 
tabulated with high and low readings of the barometer consist principally of 
winter, that is small values, of sunshine, whilst with medium heights of the 
barometer summer values of sunshine, that is large values, preponderate. 
Consequently, in combining together different months of the year, values of 
sunshine accompanying high and low barometer, that is winter or small 
values, become contrasted with values at medium heights of the barometer 
that include summer, or large values, as well as winter values, so that the 
combined curve thus found may not be reall}' conterminous. 

I had long desired to reinvestigate this question, making separation of the 
results for different months of the year, in order to ascertain to what extent 
the causes above mentioned might have influenced the result obtained ; and 
as soon as records for fifteen years had been accumulated at the Royal 
Observatory, that is from 1877 to 1891, a discussion of the same was com- 
menced, but the work has proved much more tedious, and has consumed a 
much greater amount of time, than was expected. 

The daily duration ef sunshine as recorded at Greenwich in the fifteen 
months of January, 1877 to 1891, being tabulated with the corresponding 
daily mean height of the barometer, arranging the values according to height 



* It does not appear to be stated whether the barometer readings are reduced to sea 
level, bat sinoe the height above sea level is said to be 34 feet only, the difference 
which omission of sach correction woald produce, as regards comparison of the result^ 
with those of the present paper, is not material, 
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Mbam daily hsioht of the Baroxbtbr, with the oorbebpondiko mbam daily duratiov 

OP SUNBHINX, PBOPOBTION OF SONSHINR, AND MEAN DAILY AMOUNT OF ClODD, AS 

deduced fbom the 0b8bryati0n8 and records at the boyal obfabtatory, 
Greenwich, in the years 1877-1891. 
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of barometer, they were then divided into nine equal groups, or into groups 
as nearly equal as possible, thus giving to each practically equal weight. 
Similarly for each of the other months of the year. A like grouping was 
made of the daily proportion of sunshine, that is the fraction which 
represents the daily amount, taking constant sunshine s= 1. And as 
usefully illustrating the subject, a grouping of the daily amount of dead was 
also made, as depending on observations taken usually at 9 a.m., noon, 8 p.m., 
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and 9 p.m. dailj. In Hub diwiiraion the re.ulta on cvory day Ihtonglii.iil 
the mmi jem have been employed, no reiinll having boon oill.or oniilU.l 
or rcj«led. In month, of 8! day. there wore, is 15 year.. 405 dav ov.il.W,., 
«> that tJ]0 sroiilis inclnde rooonl. for oitJier 61 or 62 days ; in mmlha of BO 
dayi 450d«y> iven availalde, «> that each gronp eonsi«t» of 60 day. ; and 
in Febmary, giving 42s day., eaeh group contain. 47 day.. Tlie taometer 
v»laea io ea«h mvntli incrtaee by unequal interval., but thi. i. in no way 
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detrimental. Had the results been grouped according to eqnal intervals of 
barometer reading, the higher and lower positions would haye been very 
imperfectly represented, as compared with the middle positions, thai is they 
would not have had the same weight. 

The results arrived at are given in the annexed table (pp. 120 and 121 ), 
and are also exhibited graphically in Plate VII. 

An inspection of the table, or, which is better, of the graphical representa- 
tion, shows at once that each month has its own special peculiarity in the 
relation of sunshine and cloud to height of barometer. The variation in the 
duration of sunshine and in the proportion of sunshine is in each month in 
close correspondence with the variation in the amount of cloud ; increase of 
sunshine being accompanied by decrease of cloud. In the winter months, 
November, December, and January, there is little difference in the duration 
of sunshine or amount of cloud at different heights of the barometer, if any- 
thing, there is a tendency to less sunshine and more cloud with high baro- 
meter, the irregularities that occur in the curves appearing evidently to be 
due to still insufficient number of observations. In February there is con- 
tinuous increase in duration of sunshine with rise of barometer, and corres- 
ponding continuous decrease in amount of cloud. These tendencies become 
greater and more pronounced in each month as the summer is approached, 
and lessen again towards autumn, until in October a phase is reached eorres- 
ponding to that experienced in February, and then comes again the dull 
uniform winter. It will be especially remarked that, neglecting petty irregu- 
larities, the tendency of any one monthly curve is always to progress in the same 
direction, in winter slightly upwards, in other parts of the year continuously 
downwards to a lesser or greater extent. In no case is there a downward 
progress of the curve with an upward turn at the end, but in every month 
progress is in one direction only. It will be evident from the graphical 
representation how combination of the different months of the year would 
produce a curve tlmt is disproportionate, that is to say, the sunless winter 
periods at high barometer not being balanced by any corresponding summer 
values, an annual curve would result having a sharp upward bend from about 
barometer reading 80-2 ins., one not representing any physical fact, since a 
like condition is not experienced in any month of the year. 

One result of the present inquiry is to show that, in the months from 
February to October, there is on the whole distinct indication of increased 
sunshine and correspondingly less cloud with increase of barometer reading, 
the increase of sunshine with increased barometer reading being, in the 
months from April to September, especially marked. The winter in all con- 
ditions of the barometer is uniformly dull. The conclusion is of course a 
general one. It might be interesting to group results of this kind with 
respect also to different winds, but a period of fifteen years is one probably 
altogether too short on which to found so extended an inquiry. But it is 
evident, on the whole, that high barometer in summer presages increased 
sunshine, that the effect is less pronounced in early spring and late 
autumn, and that it becomes slightly reversed in winter. 
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DISCUSSION. 

Mr. Tripp remarked that he had heard it said that there was much more sun- 
shine on the western side of London than on the eastern side. He would like 
to know whether this was actually the case. 

Mr. Scott said that having recently discussed the sunshine observations in 
the Britisk Isles during the period 1881-90, he was able to say that the difference 
between the sunshine registered on the eastern and western sides of London, as 
represented by Greenwich and Kew, was slight, Kew only being a few per 
cent, in excess of Greenwich.' It was principally a question of wind direction, 
an Easterly wind bringing dull weather from smoke to Kew and bright weather 
to Greenwich. The absence of sunshine during the prevalence of high 
barometer readings in winter was due to the fact that at that period of the year 
high pressures were usually accompanied with fog. 

Mr. Chattbrton said that he considered that Mr. Ellis^s diagram was very 
interesting and one of the most perfect that had been placed before the Society ; 
its complete agreement with the table given in the paper was easily seen. 

Mr. Harries said that it had occurred to him to compare the duration of sun- 
shine in and around the Metropolis with that registered at some station beyond 
the inBaence of London smoke and fogs, to see wliether the conclusions arrived at 
by Mr. Ellis for Greenwich were, or were not, generally applicable. The 
diagram which he exhibited represented by curves the barometer at the Royal 
Observatory and the total duration of sunshine in the western half of London, at 
Greenwich, and at Glynde Place, Lewes, for each week of the year 1892. Although 
I^wes had 344 hours and Western London 78 hours more than (Treonwich 
(1,274 hours) for the 52 weeks, a very good agreement existed between the curves 
of the three records. At the beginning and end of the year the sunshine in each 
locality varied inversely, and during, spring, summer, and autumn directly, as 
the barometer, thus strongly contirming the results shown in the paper under 
discussion. 

Mr. C. Haroinq thought that Mr. Ellis had exhibited considerable ingenuity in 
dealing with the figures, as by taking groups of equal number of observations all 
the results were made strictly comparable. The range of the winter curves was 
dne to the storms experienced at that season of the year. 

Mr. Dines said that he was rather sui-prised when he saw the results arrived 
at by Mr. Ellis, for he had thought that a high barometer in winter would be 
Associated with even less sunshine than Mr. Ellis had given, as he had formed an 
<q>inion that the sun usually became invisible on accotmt of fog when the pres- 
sure rose much above 30*2 ins. The amount of fog was, however, greatly 
influenced by locality, for he had found that at his present residence, wjiich wss 
three miles further from the river Thames than where he formerly lived, the 
weaiher was frequently bright and sunny when there was a thick fog in the 
neighbourhood where he had previously resided. 

Mr. Dymonu thought that the results of Mr. Ellis'h investigation would have 
had more value if some inland or sea-coast station quiie out of the influence of 
London smoke had been chosen rather than Greenwich. 

Mr. Symons considered it needless to carry out the mean amount of cloud to 
two places of decimals. 

Tbe President (Dr. Williams) said that when looking through the figures he 
had been much impressed with the small amount of sunshine which the British 
Islands received, and yet somehow or other we managed to get on very well, and 
to produce a good deal of intellectual and manual labour. In Colorado, where he 
had recently been, there were 330 days of sunshine every year, and it was sun- 
shine of a most brilliant character. 

Mr. Ellis said that in regard to the difference in amount of sunshine between 
tbe eastern and western sides of London, Mr. Scott had already explained. It 
was largely a question of direction of wind. The effect of fog at (irecnwich in 
winter m relation to sunshine he (Mr. Ellis) thought to be overrated. Attoution 
had naturally been <Irawn to this point when preparing the paper, but no allusion 
bad been made thereto, since the influence of fog on sunshine on the summit of 

1 The predM fifroiVB are that fur the 10 years Kow received, in all, 13,991 hours uf sunshine, tmd 
<;^iftnwMh Uy469, ao that the diflerenoe is about 1 1 per cent. 



124 DISCUSSION — SUNSHINE, CLOUD AND HEIGHT OF BABOMBTBB. 

Greenwich hill (more than 150 feet above sea level) was not great, .the days of 
fog in mid-winter, including those of moderate fog, averaging only about five per 
month. The weather was frequently bright and clear at the Observatory when 
the lower ground was enveloped in fog ; the tendency of the curves in autumn 
and spring, when little fog (by day) exists, would also lead to the inference that 
the mid-winter curves should be much as the diagram shows. As respects the 
giving the amount of cloud to two decimals, it is always well to consider the, 
amount of variability of an element, and as, in winter, the variation in the 
amount of cloud is only a small percentage of the mean amount, two decimals 
may with propriety be given. Mr, Whipple did the same. 



REPORT ON THE 

PHENOLOGICAL OBSERVATIONS 

FOR 1892. 

By EDWARD MAWLEY, F.R.Met.Soc, F.R.H.S. 

(Plate Vni.) 



[Read February ]5tb, 1893.] 

Thk nnmber of observers remains much the same as in the previoos year, 
viz. 107, as against 105 in 1891. Observations were not received for the 
present Report from Torquay and Wells in District A. ; from Rochester, 
Cobham, Devizes, Lambourne, and Hampstead in District O.; from Borford 
and Melton Mowbray in District D. ; from Safiron Walden in District E- ; 
from Rochdale and Ramsey in District F. ; from Penpont in District H. ; and 
from Ulceby and Hexham in District I. On the other hand, retoms were 
sent in from the following new Stations : — Newport (Bassaleg), Chepstow 
(St. Arvans), and Aberystwith in District A. ; Blandford, Horsham (Montham), 
Dover, Tunbridge Wells, Famborough, Beckenham, Famham (Chart), 
Leatherhoad (Oxshott), and Reading in District O. ; Hereford (Breinton), 
Henley-in-Arden, Hinckley, and Retford (Eaton) in District D. ; CoUon and 
Londonderry (Ballynagard) in District Q. ; Gateshead- on-Tyne (Low Fell) 
in District I. ; and Aberdeen in District J. At the present time there is 
not a single District altogether unrepresented, but the Society has as yet 
unfortunately only one Plienological Observer in either Scotland East or 
Scotland North. 

New observers are still especially wanted in Ireland, the north-east of 
England, also in the east and north of Scotland. 

As far as I have been able to test the accuracy of the observations they 
appear to have been taken in most cases with considerable care and in the 
most satisfactory manner. Here and there, however, there are indications 
that the flowering of *' the same individual trees, shrubs and plants growing 
in the same spots,'' observed in 1891, were not noted last year ; while in 
others the opening of the first blossoms seems to have be^ missed. 
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Although such careless and misleading entries are quite the exception, I 
cannot too frequently or too strongly imprcHs on observers generally the 
necessity of following implicitly the few simple instructions printed on the 
forms ; for it is only observations made in accordance with these simple, but 
important, rules that can be regarded as of any real value to the recorder. 

I much regret that I have been unable as yet to obtain any satisfactory 
mean dates for the Tables of Birds and Insects, I can only say that I shall 
feel greatly indebted to any Fellow of the Society who may bo able to supply 
mo with copies of any fairly long records of the first appearances of any of 
the birds and insects mentioned in those Tables. 

The Winter of 1801-92, 

Taken as a whole, December proved a mild winter month in very nearly 
all parts of the British Isles : notwithstanding a rather sharp frost which 
set in shortly before Christmas and lasted about a week. January, on the 
contrary, was very cold in all districts, the departures in mean temperature 
from the average varying from — 2°-8 in the east of Scotland to — 8°* 8 in 
the south of Ireland. There was a marked contrast between the weather 
of the first fortnight in February and that of the rest of the month, the 
former being very mild, while the latter half remained as unseasonably cold. 

The frost at Christmas, following a long spell of mild weather, came upon 
vegetation very suddenly, and when the ground had been for many weeks 
saturated with rain. Fortunately it was only in the Midlands and in Scotland 
that the cold proved sufficiently severe to do more than bring everything at once 
to a standstill. During the first halt' of January there occurred another brief 
frost, which was keener than tlie previous one ; while the third and last frost 
of the winter took place soon after the middle of February. This proved the 
sharpest of the three, the cold being keenly felt throughout Scotland and 
in the north, east, and midland counties of England. The winter of 1891-2 
mast therefore be regarded as having been a cold, but somewhat fitful one. 
But, unlike most fitful winters, at such regular intervals were the frosts dis- 
tributed over it, that there were few localities where the ground at any time 
became warm enough to start plants into dangerous growth. Owing to the 
wetness of the soil in the early part of the winter, and the frequent frosts after- 
wards, farming operations were considerably retarded. 

The hazel, taking the country generally, was from about a week to a fort- 
night later in coming into flower than the adopted averages for the diflerent 
districts, but on the other hand from a few days to a week earlier than in the 
previous winter. 

The song thrush was first heard nearly a week earlier than in 1891. The 
honey bee first visited flowers a few days later than in the previous year. 

Observers" Notes, 

Decembeb, 1891. — Pevnington (C). No holly-berries this winter. Addfentone 
(C). 16th. Until injured by last night's frost, violets, cranebills, &c., still 
remained in flower. 

Januaky, 1892. Sfdcot (A.). 21st. A nest of starUngs seen. AheryaUrith 
(A.)* Srd. Many kittiwakes drifted ashore, having been beaten down into the 
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LIST OF 0B8EBVEH8. 



\i 



District and Station. 


County. 


Height above 
sea-level. 


Observer. 


A. 




Ft 




Penzance (Marazion) 


Cornwall 


40 


F. W. MUlett 


Falmonth 


Cornwall 


190 


Miss B. Barolay 


Liskeard 


Cornwall 


400 


S. W. Jenkin, C.E. 


Tiverton 


Devon 


270 


Miss M. B. Gill 


Bideford (Westward Ho) 


Devon 


100 


H. A. Evans 


Bideford (Instow) 
Axbridge (Sidoot) 


Devon 


250 


H. M. W. Hinchliff 


Somerset 


260 


B. G. Aldridge, F.B.Met.8or. 


Axbridge (Sidoot) 


Somerset 


200 


W. F. Miller 


Rrifltol (Clifton) 
Bristol (Clifton) 
Cardiff (Penarth) 


Gloucester 


300 


G. C. Griffiths, FJS.8. 


Gloucester 


xSo 


B. M. Prideanx 


Glamorgan 


120 


G. A. Birkenhead 


Cardi£f 


Glamorgan 


40 


A. Pettigrew 


Cardiff (Castleton) 


Glamorgan 


go 


F. G. Evans. FJLMet.Soo. 


Newport (Bassaleg) 


Monmouth 


25 


W. J. Grant 


Chepstow (St. Arvan^s) 


Monmouth 


360 


Miss Mabel Poake 


St. Davids 


Pembroke 


220 


W. P. Properi, TiTi.D., 
F.B.Met.Soc. 


Aberystwith 

B. 

Killamey 


Cardigan 


30 


J. H. Salter, B.Sc 


Kerry 


100 


Yen. Archdeacon Wynne, 








F.B.Met.Soc. 


Wicklow 

C. 
Charmouth (Whitchurch ) 
Canonicomm) / 


Wicklow 


10 


Miss S. S. Wynne 


Dorset 


B er\ 


( Miss Mules 
)W. EendaU 


*5" 


Blandford 


Dorset 


270 


J. C. Mansell.Plflfydell, F.G.S., 




^ 




F.L.8. 


Wincanton ^Backhorn Weston) 
Lymington (Penninston) 


Dorset 


290 


Miss H. K. H. D*Aeth 


Hants 


100 


Miss £. S. Lomer 


Winchaeld (StrathfieldTorgias) 


Hants 


200 


Bev. C. H. Griffith 


Hastings (BexhiIl-on-8ea) 


Sussex 


10 


H. Le Mesorier Dunn 


Horsham (Mnntham) 


Sussex 


250 


Percy S. Godman, F.Z.S. 


'■ Dover 


Kent 


• • 


F. D. Campbell 


Tnnbridge Wells 


Kent 


340 


Miss B. A. 800U 


Canterbury 


Kent 


50 


Dr. J. Beid 


Sittingboume (Lynsted) 


Kent 


140 


B. M. Mercer, FJt.Met.8oc. 


Famborough 


Kent 


350 


F. G. Minohin KeUy 


Beckenbam 


Kent 


150 


C. H. Hooper 


Ewhurst (Coneyhurst) 


Surrey 


600 


J. Bussell 


Faniham (Churt) 


Surrey 


350 


Bev. A. W. Watson 


Cranleigh (Winterfo)d) 


Surrey 


580 


B. Turvey 


Cranleigh (Willinghurst) 


Surrey 


400 


A.Nash 


Leatherhead (Oxsbott) 


Surrey 


210 


W. H. Dines,B.A.,F.R.Het.8oe. 


Weybridge (Addlostone) 


Surrey 


100 


C. U. Tripp, M. A., F.B. Met.8oe. 


East Molesey 


Surrey 


40 


Mrs. M. S. Jenkyna 


Salisbury 


Wilts 


150 


E. J. Tatum 


Marlborough 


Wilts 


480 


E. Meyriok, BJL., F.Z.S. 


Heading (Whitchurch) 


Oxford 


150 


Bev. J. Slatter. MJL., 








F.K.Met.Soc. 


Henley-on-Thames 


Oxford 


500 


H. Goadby 


Beading 

D. 
Oxford 


Berks 


• . 


H. Goadby 


Oxford 


200 


F. A. Bellamy, F.B.Met.Soo. 


Cheltenham 


Gloucester 


250 


M. L. Evans 


Tewkesbury (Beckford) 


Gloucester 


120 


F. Slade, FJLMet.8oc. 


St. Albans 


Herts 


300 


Miss B. F. Smith 


St. Albans 


Herts 


380 


H. Lewis 


Berkhamsted 


Herts 


^oo 


Mrs. E. Mawley 


Harpenden 


Herts 


570 


J. J. ITillis 


Boss 


Hereford 


tie 


H. Southall, F JLMet.Soe. 


Hereford (Breinton) 


Hereford 


130 


H. A. Wadworth, F.B.G.8. 


^reabam 


Worcester 


120 


Bey. D. Davis, BJu 
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LIST OF OBSERVERS— Confinii^d. 



District and Station. 


County. 


Height above ! 
sea-level, i 


Observer. 


D. 




Ft. 




Henley-in-Arden 


Warwick 


320 


T. H. G. Newton, F.R.Met.Soc. 


Nortbampton 


Northampton 


320 


H. N. Dixon, M.A., FJ:i.S. 


Cbardutoke 


Montgomery 


550 


P. Wright, F.K.Met.Soc. 


HinoUey 


Leicester 


430 


C. C. Hurst, F.R.H.S. 


Thnreastoii 


Leicester 


250 


Rev. T. A. Preston,FJt.Met.Soc. 


Uppingham 


Rutland 


300 


G. W. S. Howson, M.A. 


Walsall 


Stafford 


450 


W. F. Blay, F.R.Met.Soc. 


Bnrton-on-Trent 


Stafford 


150 


J. E. Nowers 


Stoke-on-Trent (Tean) 


Stafford 


470 


] Rev.G.T. Ryves,F.R.Met.Soc. 
1 M. G. B. Ryves 


Beeston 


Notts 


210 


G. Fellows, F.R.Met.Soo. 


Worksop (Hodflock) 


Notts 


60 


Miss MeUish, F.R.H.S. 


Betford(Eaton) 


Notts 


. • 


J. Cordeaux 


Bakewell 


Derby 


400 


Miss E. Taylor 


Macclesfield 


Derby 


500 


J. Dale 


Grantham f Belton) 


Lincoln 


200 


Miss F. H. Woolward 


Hoddersfield 


Yorkshire 


800 


S. L. Mosley 


Harrogate 

E. 
Hertford 


Yorkshire 


340 


J. Farrah 


Herts 


140 


W. Graveson 


Hitchin 


Herto 


230 


J. E. Little, M.A. 


Braintree 


Essex 


240 


H. S. Tabor, F.R.Met.Soc. 


Colchester (Lexden) 


Essex 


90 


Miss Carver 


Ipswich (Spronichton) 
Wymondham (Taoolneston) 


Suffolk 


30 


Rev. A. Foster-MelUar 


Norfolk 


190 


Miss E. J. Barrow 


Wiyde 

F. 
Chester 


Northampton 


10 


S. M. Egar 


Cheshire 


• • 


G. P. Miln 


Parkgate (Heewall) 


Cheshire 


160 


F. M. Sherwood 


Caton (Claughton) 


Laacahhire 


80 


Mrs. Kent Green 


Settle 


Yorkshire 


500 


i S. S. Burlingham 
I Miss F. i*. Thompson 


SatUe (Oiggleswick) 


Yorkshire 


500 


E. Peake, M.A. 


Ambleside 


Westmoreland 


320 


S. A. Marshall 


Egremont 


Cumberland 


160 


J. Sherwen 


DoQglaa 


L of Man 


150 


H. 8. Clarke, FJl.S. 


Orry*s Dale 

G. 

Edgewortbstown 


I. of Man 


70 


Miss C. G. CreUhi 


Longford 


270 


J. M. Wilson, B.A. 


Drogheda (CoUon) 


Louth 


450 


Miss E. C. W>nne 


Longbbrickland 


Down 


3 SO 


Rev. H. W. Lett, M.A. 


Salntfield 


Down 


310 


Rev. C. H. Waddell, M.A. 


Antrim 


Antrim 


70 


Rev. W. S. Smith 


Londonderry 


Londonderry 


450 


T. Gibson 


Londonderry (Balljinagard) 

H. 
Dairy (Dalsbangan) 


Londonderry 


30 


Miss A. M. Campbell 


Kirkcudbrigbt 


500 


T. R. Bruce 


Tynron 


Dumfries 


520 


J. Shaw 


Thombill 


Dumfries 


300 


J. Fingland 


JardiDgton 


Dumfries 


100 


J. Rutherford 


Helensbnrgh 

L 
Doddington 


Dumbarton 


100 


Miss Muirhead 


Lincoln 


90 


Rev. R. E. Cole 


Driffield 


Yorks (E. R.) 
Yorks (N. R.) 


80 


J. Lovel, F.«.Met.Soc. 


Thirsk 


120 


A. B. Hall 


Darlington (East Layton) 


Yorks (N. R.) 


S70 


Mrs. E. 0. Maynard Proud 


Dorham 


Durham 


350 


H. J. Carpenter 


6ateshead-on-Tyne (Low Fell) 

• • 
Aberdeen 


Durham 


90 


A. W. Price 


Aberdeen 


40 


P. Harper 


Ross 


50 


J. A. Fowler 



\ 



1^8 MAWLEY — BEPOBT ON THE PHBNOLOOICAL OBSBfiVATIONS FOB 1892. 

sea and drowned by the late rough weather. 9th. Larks and starlings in one 
continuous stream passed soutliward along the coast all day. Field&res firet 
seen here this winter. 25th. Winter aconite in flower. Kiilamey (B,). 29th. 
Lesser celandine in flower. Wicklow (B.). 8th. Tropseolums and the last of 
the chrysanthemums killed by frost. Pemiington (C.)* 2drd. Spurge laurel 
in flower. East Molesey (C). 18th. Great tit heard. Berkhamsted (D.). 25th. 
Winter aconite in flower. Harrogate. (D.). Moles very active. 28th. Missel 
thrush first heard. Lexd^n (K). 80th. Winter aconite in flower. TacolnesUm 
(E.). 28th. Missel thrush first heard. 80th. Lesser celandine in flower. 
Inverbroom (K.)> 28th. liapidthaw of snow, occasioning unprecedented damage 
to bridges, roads, river banks and land. 

Febbuaby. — Falmouth (A.)* The blackberry leaves still remain nninjnred 
except in very exposed places. Sidcot (A,)* 9th. Greater stitchwort in flower. 
i5th. The coltsfoot had a bud upon it partially unfolded ; but owing to the 
severe weather which followed, this bud did not open until eight days aftmrards. 
Aheriji^twUh (A.)- 12th. Missel thrush first heard. Idth. Ytom roawning. 
2drd. Lesser celandine in flower. 24th. Blackbird first heard. Wicklow (B.). 
Early in the month the garden was a blaze of crocuses, Siberian squills, snow- 
droits, hepaticas, &c. 15th. Heaviest fall of snow since 1880, and much 
mischief was done in the garden, all the wall-flowers killed, also many delicate 
plants, such as calceolarias, geraniums, &c., which had survived the previous 
frosts. Pennington (C). 24th. Lesser celandine in flower. CarUerbmy (GL). 
Tlie catkins of the hazel were destroyed by severe frost which occurred during 
the latter part of the month. Coneyhur^t (C). 16th. 20° of frost cut bushes 
of berberis. Darwinii that had stood through the winter of 1890-1 as if they 
had been scorched by fire, nearly every leaf being killed. WinUrfold (0.). Soft- 
wooded plants suffered more this winter than in that of 1890-1, especiaUy 
strawberries. AcUlUi^tone (Q,), After the December frost had gone out of the 
ground there were few weeks when ploughing, sowing, ftc. could not be pro- 
ceeded with. CMtenham (DO- A great number of redwings about here this 
winter, but hardly any fieldfares. The frost following a very wet autumn has 
liad a very disastrous effect on garden flowers and vegetables. NoHhatnpion 
(D.)> 26th. Daphne mezereum in flower. Hinckley (D.). 27th. Books 
began to build. HfMlsock (D.) Sweet bays, summer flowering yellow jasmine, 
bauksia roses, &c, have suffered more this winter than they did last. HarroyaU 
(0.). 6th. Blackbird first heard. 10th- 12th. The bright sunshine has caused 
caddis worms to appear on the stones in the brooks. 28th. Three-fourths (rf 
the arable land is yet unploughed. Daphne mezereum in flower. Pastures* are 
very bare and look sickly. This I attribute to the heavy rainfidl in December 
saturating our cold clay soil, and the severe frosts which have since followed. 
Sproughton (fi,). 9th. Blackbird first heard. Orry'it Dale (F,). 18th. Celan- 
dine in flower. Antrim {Qt,). 14th. Antirrhinums and stocks, which had stood 
unliarmed diu*ing the previous part of the winter, have been now lolled. 
Dahhangan (H.). 19th. The frost has killed outright clematis Jackmanii, and 
half killed escallonia and garya clliptica and even Ayrshire roses. Tynron (H.). 
6t)i. Missel thrush heard. Orijffield (L). Turnip crop greatly injured, chiefly 
by the frosts in the week preceding Christmas, when the ground was unproiecML 
by snow. 19th. Intense frost ; a winter jasmine on a south wall had all its 
flowers killed. Durham (I,), 20th. Partridges pairing. Low FeU (I.). 19th. 
Privet hedge browned by frost. Jnverbroom (t). The severest winter experi- 
enced for sheep stocks on the hills probably for 40 years. Vegetation stiurted 
during the early part of February, but was cut back by the severe frost which 
followed. 

2'he Spring, 

The weather of the first spring month was very cold everywhere, and 
especially so in the southern, midland, and eastern counties of England, and 
in the south of Ireland ; in which districts the mean temperature was from 
4°-2 to 4°-6 in defect of the average. April also proved somewhat cold. On 
the other hand May was moderately warm in nearly all parts of the eoontry. 
It will thus be seen that the spring quarter was on the whole an unasnally 
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eold and backward season. Thcro was, moreover, a very deficient rainfall, 
while the duration of bright suqsIiLuo was much iu excesH ut the lueau for 
the qoarter. 

Throughout IS^arch and April and during the early part of May the 
weather continued so dry and winterly that early vegetation made scarcely 
any progress at all. The pastures remained everywhere particularly hare, 
consequently farmers were again at a loss to find sufficient green food fur their 
cattle and sheep. The lan<l, however, as in the previous spring, was in such 
splendid condition for working, that spring corn and other seeds were got 
into the ground with little lal)our and under the most favourable circum- 
stances. Even on heavy lands the drought and frost had given the soil a 
deep and mellow tilth. After the first week in May the weather became 
more genial, and later in the month some welcome and abundant warm rains 
arrived which started everything into rapid growth so that the whole face 
of the landscape became suddenly changed. In Ireland especially the 
luxoriant growth of all crops about this time is said to have been quite 
remarkable. 

The firait blossom was again abundant, but in most places much of it was 
injured by late spring frosts. Thrushes, and more particularly the missel 
throflhy were noticed as being very scarce in many localities, owing to the 
number of these birds which had been killed by the severity of tht; winter of 
1890-91. As was the case in the previous year green vegetables were very 
scarce, owing to the havoc miule among them b}- the keen winter and spring 
firosts, assisted by the sodden state of the ground in i\u} early pai*t of the 
year. 

The long frost in March greatly retarded the first flowering of both the 
coltsfoot and wood anemone, the former being about three weeks, and the 
latter from three weeks to a month lat<>r than the adopted mean. Indeed, 
during this period the departures from the average were greater than at any 
other time during the year. The blackthorn was onl}' from about a week to 
a fortnight late, garlic hedge mustard from a few days to a week late, the 
horse-chestnut from a week to a fortnight late, while the hawthorn, which 
blossomed profusely in some localities, but sparsely in others, was less than a 
week behind time in showing its first flower in most districts. 

The spring migrants, the swallow, the cuckoo, the nightingale, and the 
flycatcher made their appearance as a rule, if anything, rather earlier than 
in 1891. The wasp was first observed a few days later than in the previous 
year, while the small white and orange tip butterflies put in an appearance 
from a week to ten days earlier than in 1891. 

ObAPtTcrs^ Notes, 

March. — St, Davuh (A.)- Grass lands very bare. AJtern&hrith (A,). 28tl» 
and 29th. Lambs dying by hundreds in the hill country owin<^ to snow of 27lh 
and frost of succeeding niffhta. Ewes nearly starved and too feeble to f»ive them 
snfiicient nonrishnient. Pemtiuyiott (C). All farniiiij^ operations still very backward 
owinff to wet autumn and winter. No grass at all, sprin<r food for slieep scarce. 
Strathjield Turtjiw (C.). All a^icultural and vej^otable progress retarded by 
froBt. * Beckfonl (D.). Ist. No record of so nnich land intended for autunm wheat 
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planting boinit left unsown until now. Hiirpniitra (D.). A KArdoner of some 
experience tells me the past wiriter and sprinf; have been the ino^ tr^'iii); for 
vegetation he has ever known. Chui-ekKlolr. (D.)- Fodder very scarce and pas- 
tures very bare. IlinrkU.ji (D.)- Olh. Tied wftf,'tail first seen. Walivill (0-). 
16th. No sign of veKetable (.TOwth since February Iflth. Sjiroiyhton {fi,). 
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The missel thrush appears to lia\'e sufTered uiost of the thrush fuisily from the 
severe winter of l'<90'91 ; and is pmcticollv extinct as far as I can see at present. 
Wrydf (E,). 10th. Pied wanlail tirsl sten. liaUijimyaiil (Q,). lat. Ivy 
still flowenng. ThoriihiU (H,). This utoiitli has been lavourable for work- 
ing the land, Didilhi'iloti (1.). First catkins of lioi^e] killed by frost, and the 
fertile flowers only appeared with the second catkins. Loa FtU (1)- 16th. 
Boaks returned to their breeding; places. Jiivirbi-oniH |K.). IVlhlWh. Kapid 
rise of temperature with conBetjiii-nt Hood owin^ to melting snow. 

Apbil.— 5((fro' (A.). 9th. Itlackthom in two places "snowed over" with 
blosBom. 12th. Owing to drouglit and warmth ol last week many of the paa- 
tnres were as bore and as colourless as in January. 2Sth.27th. Growing rains. 
AberytticUk (A.). Scarcely any rain at all and not a single warm shower. 8rd. 
Tadpoles hatched. Buckhorn Wniim (C). 8th. House martin first seen. 
Prnniiiglon (C,). MiKralory birds ({unerajly lulu in arriving, Vfinttrbury (C.). 
7th. AJl the first catkins onha^.cl werekillca bv frost, but fresh calkinshave been 
lormed and are now in llowor. Funiloi-oiii/li (C.). 16th. The powth of plants 
retarded by a fall of snow one foot deep. Cliiirl (C). Many early shoots of 
Tea roses destroNed hv frost in the middle of the uioiiLh. AViw AMenti/ (C). 
12th. Chifl-chalf heard. BUth. Nightingales abnndnnt. til. Albanl (D.). 
The cuckoo made its appearance iiniisnatly early tliis year. BrrlhKmstfd (D.). 
23rd. Wild cherry in blossom 6 days earlier than it« mean dale of flowering in 
the previons six years, //•n-pemltii {]}.)■ Vegetation upon the whole is late 
owing to the lowness of Icnipcmtnre, especially during tliu nights. The bright 
sunshine durin)^ the early days of the ujonth caused wild flowers to expand 
their bloBBOms rapidlv and cxleneively ; and a large number of the large white 
cabbage butterflies were seen. Cl'i'ieh-l-ke {!).)■ B«in much needed, '/nm 
(D.). 10th. (hilTcbatI lint biHid. 11th. AVillcw wun fir*.l henid. 28id. 
Tr«e-pipit heard. M,ii.li>ji,/il (D.I. 2nd. Lent I r.ds of sycamores, lUacs, and 
hawthonie only now biginnbg to swell, Sj.ioiiyliloti (E.). Wth. Very few 
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TABLK m.— Patb Pat of Ybab) of Miobitioii of Bibds, 1892.— Continued. 
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queen waspe this spring, and remarkably few wasps last autumn. Gi(j(fhtncick 
(F.). lUh. Willow wren first seen. Vou(/lat (F,)- 4th. First brown lizard 
seen. Ctdlon (0.)* The cold winds have browned tlie tips of nearly all the 
trees. DaMtangan (H.)* ^^^' I^Arch in blossom. 24th. Primrose and 
celandine in flower. JLotr Fell (J.). 19th. House martin first seen. 

May.— >*iWro< (A.). 8 Ist. Owing to drought p^rass very thin and poor. Seeds 
and plants in garden only just hold their own but make no progress. BaKtuiletf 
(A.)- "Hie nightingale was heard from Garth Hill, Bassaleg, for the first time for 
many years, iit Daridn {A,), 8th. Corncrake first heard. Abt'ri/stu'lth (A.)- 
l^th. * First steady rain which set the grass growing. Kilhnnfp (B.). Much 
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TABLE IV,— Date (Dat of Yeab) of Fibst Atpcasabcs ov Inncn, 1192. 



a 



SUtioDS. 



a 
o 



ff 
ff 
ff 
ff 
ff 
ff 
f» 
t* 
ff 
ft 
*t 
If 
f* 
B. 

fi 
0. 

ft 
ff 
ff 
ff 
ff 
ft 
If 
It 
ff 
If 
•t 
ff 
ff 
f ■ 
ft 
t« 
D. 

If 
«i 
If 
•I 
11 
ft 
tt 
«• 
♦♦ 
«» 
f» 
»« 
i« 
%« 
%% 
%t 
«t 
%« 
»» 
»% 
•» 
*% 



VeiiTOku&i (MarazioD) 

Falmouth 

LiMkcard 

Hidcford (WcHtward Ho) 

Didcford (Instow) 

Axbridge (Sidcot) 

Axbrid^o (Sidcot) 

IJriHtol (Clifton) 

lJri8tol (CliftoD) 

Cardiff (Pcnarth) 

Cardiff 

Cardiff (Castlcton) 

NowiMjrt (liaHBalcg) , 

8t. David'H 

AWryHtwith 

Killarnoy 

Wicklow 

Chariiiouth 

(Wliitchurcli CanoDicorura) 

Hliindford 

Winc'^ntoii (lUickhorn Westou) 

LyiiiiiiKton (ronninKion) 

Winchneld (Slratlifield Turgiss) 

llaHtiiigB (Boxhill-un-Bea) 

IlorHbuiii (Muntbaiu) 

Cat)t<'rbnry 

Kwhurttt (Conc^hurst) 

Fartiliain (Cliurt) ... 

Craulri^h (Winti'rfold) 

(^rHiilcigh (Willi ngburst) 

Wcybridgo (Addlcstone). 

KnHt MoloBcy 

Halinbiiry 

MurlborouKh 

llfiiloy-ou-Tbaiue8 

.Oxford 

Cbrlii nhnm 

[ Towki'sbury (Ik'ckford) . 

St. Albaiis .... ••..... 

UerkhuiiiKti'd 

! IlaiiK^ulou 

1U>88 

Hort^fortl (brointon) . . . 

KvvMhniii 

Ht^nloyin-Aixii'ii ...... 

, Noi tbaniptoii 

(^hiinrbstoko 

- Hinckloy 

ThurvAstoii 

Uppiugbaiu 

Walsall 

Stoko ou-Tniit (Toaii) . 

lUx'ston 

Wwksop (lK»ilsoi*k) . . , 

lUktvrll 

MacvlrsHold 

liraiuhani (IVlton) 

Huddvr>fitld 



89 



.. ••.*•* 



»5 

44 
43 



78 
57 
40 

57 

. • 

76 

55 
57 

41 

24 

81 

i4 
36 

H 
93 
25 
78 
77 
57 
56 
. • 

59 
56 
80 

55 
76 

93 

55 

24 

4« 
78 
30 
5» 
78 
78 
86 

79 
89 
76 

• • 

78 
78 
78 
50 
41 



38 
OiS) 



m 



100 



103 



{103) 
96 

97 

• • 

100 

lOI 

94 
104 

«35 

lOO 

98 

101 

141 
138 

122 

99 

• • 

"5 
128 

77 
100 

• • 

9» 
42 

• • 

97 
«34 

• • 

79 
H3 

lOI 

99 

97 
78 

• • 

108 

78 
141 

74 
80 



It 

m 

sn 

OQ 



M» i 
9» 


1 •• 
94 



It 

85 



95 
III 

9a 

• • 

97 

• • 

121 
121 

9" 

98 

9« 
9' 
96 

81 

99 

9' 

"3 
96 

"5 

99 
112 



• • 

98 

93 
98 
96 

99 
98 

i»5 

• * 

93 

99 

• . 

94 
101 

95 
121 

««5 

lOI 

• • 

79 
117 

• • 

94 
too 
126 
121 

• • 

119 



If 

<5« 



«5» 
■4* 

1x7 

103 
• • 
III 
116 
136 



9* 

• • 
118 
129 
127 
130 



toi 
100 
130 
101 
149 

«3a 



14* 

130 



111 



95 
14a 
144 
141 

«34 

• • 
100 

144 



"4 

"47 
H9 
147 



i 148 



i «45 




181 



161 



'74 

• * 
171 

• • 

134 



173 
119 
119 



(195) 

• . 

174 
137 
154 



169 



172 
158 



181 
156 

« • 

180 
185 



159 
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TABLE IV.^Date (Day op Ykar) of First Appearance of Insects, i^i— Continued. 



s 



D. 
E. 

t» 
II 
II 
♦» 
F. 

II 
«» 
It 
II 
II 
f* 

G. 
II 
•I 
II 
•I 
♦I 
H. 

ft 
•I 
I* 
I. 

It 
It 

It 



Stations. 



Harrogate 

Hitchin 

Colohoster (Lexden) 

Ipswich (Sproaghton) 

Wymondham (Tacolueston) 

Wryde 

Parkgate (Heswall) 

Oaton (CiaaKliton) 

Settle (Giggleswick) 

Ambleside 

EgremoDt 

Douglas 

0rry*8 Dale 

£dgewortli8towD 

Collon 

Loughbrickland 

Saintfield 

Antrim 

Londonderry (Ballynagard) 

Tynron 

Thornhill •. 

Jardington 

Helensborgh 

Driffield 

Thirsk 

Darlington (East Layton) 

Durham 

Oateshead-on-Tyne (Low Fell) . . . . 
Al)erdeen 



Mean dates for the BritiHh Isles i 
in 1892 I 



0> 
0) 

o 

m 



9« 

• • 

77 
56 
24 

76 
(112) 

• • 
42 

3« 

V 

81 

i3 
(1 16) 

78 
7i 

• « 

99 

• • 

89 

79 

• • 

80 
42 

31 

38 

84 

(122) 

85 

60 
Feb. 
29th 



CO 



«i5 

113 
121 



63 
«»3 

38 

77 
100 

130 

• • 

126 

• • 

9' 
102 

85 
! 112 



lOI 

98 

• • 

94 
121 

91 

94 
142 



104 

April 

13th 



•*« 

08 a 

an 

GQ 



101 

• • 
lOX 

"3 

• • 

97 

• • 

9» 
94 



113 
98 
116 
102 
117 



122 
101 

• • 

94 
98 

"5 
123 

103 

April 

12th 



0. . 


H^ 


|S 


SS 


6=^ 


• • 


• • 

131 


'45 



• • 



'55 



95 
132 



'^5 

"3 
109 

123 

160 

123 



'33 
148 

'5* 



129 

May 

8th 



a 
I- 

o -g 



150 






'94 



142 
123 
180 
180 



182 



«53 



162 

June 

loth 



The dates in bracketH have not been taken 
mean dates for the British Isles. 



into consideration when calculating the 



blight on gooseberry, plum, cherry, &c. on account of bitter winds. Buckharn 
H^etion (C). 19th. Nothin^r growing owing to want of rain. No food for the 
eattle. Pejinint/ton (Q.). Everything very backward and dried up until showers 
at end of month. Hawtliorn blossom abundant. ButterHies numerous and 
some "clouded yellows " among them. Churl (C), 22nd. Very early appear- 
ance of the May Hy. Leatheiheiid (C.)* 25th. All garden-produce at a stand- 
still until now for want of rain. Addle)<to»e (C.). A cold dry spring. BOth. 
Grass very short, but all farming operations well advanced. JlenUy-on- TfuimM 
(C )• 8th. Swift first seen. Oxford (D ). 3Ist. The drought has consider* 
ably retarded the growth of plants generally. Cheltenham (D.)- A severe 
winter followed by a very dry spring has severely tried all vegetation. Many 
garden herbs and all kinds of cabbage have been killed in great quantities. 
Heckfonl (p,). 1st. Fruit blossom injured by severe frost. Jlerkhanvsted (D,)» 
19th. Only a month since the gorse on Herkhamstod Common never looked so 
strong or promising for abundant blossom, but now more than one third of the 
shoots are dead and there is but a scanty show of liowors. Itotts (D.)* 5th. 
Corncrake first heard. Church utoke (D.). Crops vastly improved and grass in 
fiill growth at end of month. Hinckley (D.). Neither swallows nor swifts 
appeared in any number mitil 12th, when they seemed to come all at once. 
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TABLB v.— Ebtimateo Yikld of Farm Crops zh 1892. 



Desoripiioo of Crop. 



Wheat 

Barley 

Oatfl 

Com Haryest be- \ 
gan. aTerage Date } 

Beans 

Peas 

Potatoes 

Turnips 

Mangolds 

Hay } 



England. 



A. 
8W. 



ii7oO.Av. 
97 'O. At. 
loToO.A?. 

226 

(Ang. 13) 

U. At. 

• • 

Av. 
U. Af. 
U. Av. 
Much 
U. Av. 



0. 

s. 



i2%U. A?. 

2 7o U. Av. 

3 7o U. Av. 

122 

(AJig. 9) 
U.Af. 
U.Av. 

Av. 
U.Af. 
U.Av. 
Much 
U.Av. 



D. 

Mid. 



4 7oU.Av. 

37oO.Av. 

Av. 

232 

(Ang. 19) 

U.Av. 

U.Av. 

O. Av. 

Av. 

U.Av. 

Mnch 

U.Av. 



B. 



i8%U. Av. 
I 7o O. Av. 
67oU. Av. 

228 
(Aog. 15) 
U.Av. 
U.Av. 
O.Av. 
U.Av. 

Av. 
Much 
U.Av. 



P. 

NW. 



i27oO. Af. 
6 7o O. Af. 
27«U.Af. 

242 

(Aag. 29) 

Af. 

U.Af. 

O.Av. 

U.Av. 

Av. 

U.Av. 



I. 

N£. 



6 7, O. Av. 

7oO.At. 

3 7o U. At. 

(itog. 31) 
U.Av. 
U.Av. 

Af. 
U.At. 
U.Av. 

U.Av. 



Sootlaiid. 



DescriptioR of Crop. 



Wheat 

Barley 

Oats 

Com Harvest began, ... . . . . > 

average Date ) 

Beans 

Peas 

Potatoes 

Turnips 

Mangolds 

Hay 



H. 
W. 



6 7., 0. Av. 

°' O.Av 

Av 



IS; 

252 

(Sep. 8) 
Av. 



U.Av. 

U.Av. 

U. Av. 

Av. 



J. 

E. 



N. 



Av. 

3 7o O. Av. 

Av. 

»54 
(8ep. 10) 

Av. • 

• • 

Av. 
U.Av. 

U.Av. 



23 7^0. Af 
io7oO.Av 

• a 
261 

(Sep. 17) 



Av. 
U.Av. 

U.Av. 



Iielmiiii 

B. Riid 
G. 

8 AN. 



Briftuii 
IslM. 



O. At. 
O.Av. 
O.Af. 

H4 
(Aug. 3 1) 

Af. 

. a 

At. 
U.Af. 

Av. 
U.Av. 



U.Av. 
O.Av. 
U.Av. 
241 
(Aug. 2S) 
U.Av. 
U.At. 

At. 
U.At. 
U.At. 
U.At. 



Symbols :--0. = Over. U. = Under. Av. = Average. 

The fariations from the average relating to Wheat, Barley and Cats have been ob- 
tained from the Agricultural Produce Statutict issued by the B<ard of Agricnltuie, 
but those for the other crops from Beturns which appeared in the Aprietiltiirti 
Gazette. 



Owing to cold and drought followed by growing weather the grasses seemed to 
run into Hower without making much herbage. Temt (D.). 2nd. Corncrake 
first heard. Beetston (D.)- 20t}i. Oak very much before the ash this season. 
IJoilHork (D.)- 80th. Vegetation has made most rapid growth dnring the last 
ten days. Slacclesfield (D.). 25th. I never saw trees so bare at this time of 
year, lltuldernfield (D). 14th. Wild flowers very scarce. W^ry^/e (B.). Soil 
too dry and cold this spring for seed to germinate and for plants to grow, until 
after the warm rains of this month, when everything seemed to make tremen- 
dous growth. 11th. Oak in leaf, but ash not until 17 days later. Clawfhtm 
(F.). The growth of vegetation during latter half of month amazing, owing to 
showery weather following a long drought. Gigyleftmck (F.). Frost of last 
month did much damage to evergreens. 6th. Swift first seen ; an early date. 
14th. A flock of fieldfares seen. Dfrnghut (F,)- 14th. Sulphur moth first seen. 
Avtrim (0.). 12th. After this date owing to much warm rain vegetation has 
made more rapid and luxuriant growth than I ever remember to have seen 
before. Balhpuiifanl (Q.). An unusually drj' time for seed sowing ^ia spring. 
DaMiavgun (H.). 6th. Dog violet in flower. Tyvron (H,), At the beginning 
of the month stock fanners were at their wit*s end — importing Dutch and 
English hay ; while the ravages of the field vole were imprecedented. Drifehl 
(I ). Berberis Darwinii, which escaped injury in the previous winter, b much 
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TABTiB VI.- 


-EffrnuTED Yield 


OF Fruit Crops in 


1S92. 




DMeriptioQ of Crop. 


England. 


A. 

SW. 


0. 

s. 


D. 

Mid. 


E. 
E. 


F. 

NW. 


I. 

NE. 


Applet 

PlMtB 

Pl«OM... 


U. Av. 
U. Av. 
D. Av. 

Av. 

Av. 

Av. 

Av. 


Av. 
U. Av. 
U. Av. 

Av. 


U.Av. 
U.Av. 
U. Av. 

Av. 


U.Av. 
U.Av. 
U.Av. 
(». Av. 
0. Av. 
0. Av. 
Av. 


U. Av. 
U.Av. 
U. Av. 
U.Av. 
U. Av. 
U.Av. 
Av. 


U.Av. 
U.Av. 
U.Av. 
0. Av. 
0. Av. 
0. Av. 
Av. 


Comnti 


1 -- - - 
Av. • Av. 


Ofwwtbtntiw iai>< 


Av. 
Av. 


Av. 
Av. 


BtnwbmHs • 


DesoripUon of Crop. 


Scotland. 


Ireland. 


BriUsh 
Isles. 


H. 

W. 


J. 

E. 


N. 


B. and 
G. 

S<ftN. 

U.Av. 
U.Av. 
U.Av. 

Av. 

Av. 

Av. 
U.Av. 


AimlMi ..■.•.■•■■...■.. .•t*rt«. 


XT. Av. 
U.Av. 
U.Av. 

Av. 

Av. 

Av. 




U. Av. 


•■iV^ ••••••• •• •••. 

Fbui •• 


U. Av. i 




U.Av. 
Av. 
Av. 
Av. 
Av. 


BaapbonriBS 




OnoMbmrriM 






Av. 



Symbols: — O. = Over. U. = Under. Av. = Average. 

This Table has been compiled from Retnms wbicb appeared in the Qardenen* 
CknmieU, 



dama^^ by frott. 29ih. A snccession of ^^nd rains during the past week 
with warm weather. Vegetation has made an abundant ^owth, grass and 
dovoTB being eflopeciaUy fine. East Lay ton (I.). 13th. Rain nnich needed. 
Durham (I.), wh. first swift seen. Blst. Swifts and swallows seem more 
plentiftil than last year. Low Fell {I,), 28rd. Swift first seen. Aber<he/i {J,). 
14ih. The first good rain for some weeks has caused vegetation to make great 



The Sinnmer. 

All the three Bnmmer months proved more or Ickb cold. The variations 
from the average were not, however, great in either Jane or August, whereas 
in July the mean temperature of the month fell short of that which may be 
regarded as aeasonahle by as much as from 1^*8 in the south-west of England 
to 4^8 in the north-eastern and northern counties. The early part of Juno 
was warm and snnny with occasional heavy showers, but in tlie second week 
a change to cold, dull and dry weather took place. During this cold spell, 
whieh lasted about a week, the day temperatures remained very low, while 
moat of ihe nights were as unseasonably cold and on the 15th there occurred 
in many localities a ground frost. 

At the beginning of June vegetation made rapid strides, and the com and 
other crops presented a greatly improved appearance. Uufortunat^^ly the 
warm rains came too late to be of much service to the hay, which in all hut 
the north of England and in Scotland »nd Ireland was hut a very scanty crop, 
although in most districts harvested in splendid condition. During the term 
gf CO Id and gloomy weather which followed very little growth indeed was 









:Hs^«^ 



In. Soot. Eve. SootSeoL 



...--:t^:-. -rr-r ^r^ ^i-z. ^r^ --I-* +i-S —0-4 +o-»:+r4 

^manair; — 1-5 — ri — r = — re — rr — j-f — 5-3 — 2-5 — m-5 — 2-3 —I'll 

Ffdrsu? — r:: — z-z — r= — ; r — : :: — ix — cr; — 1-5 — X'O, — 1'8 — w 



Isiw Iitf Izsl l2(. laii. Izdi.. iBft. !■&. IiUL Ins. In. 

-^r s — s-r- -i^^i — r-i -^ i — 2-i +i"i +a^ —ori. '■\-<rs -^^f^ 

— :- — : ; — i- — r-v — c S — ^ i — c 5 — I'D — «"4..— o-j -j-o"' 

— c'5 — I > — X i — r ; — C4. -*-X"5 +o"5 —©"5 — ©"S — O'* — o^S 



Ltk L»w bi^w hr». Lr?w hzf^ kn. hrs. hrR. hn. hn. 
l4C«£.:«r -i- « -r:* -r-^* -^if -t->" +«i +«- + 7 cro — 11 —7 



Wjiitx .... +15 - 1 -f*^ -f^J +I5 +1- + » +i»j+i6 — 3 -I 



tr:::rsrooe 

ji|TU ' = — = = — rr —I 5 —1*5 —1^ — 1^ — i^ — i-f — I*? — 2*j 

3«»» -fc : -i-ci -i-r c -fi^ -^i-r 4c-5 c^ +c*5 +«"5 +o*5,-«^ 



r^ntg .. 



— n — 1-* — i-^ — 1-6 — ■•* —I"* — 1*5 — 1*4 — 1-5 — 1-4|— rt 



lt,t. Ies. Ire. In#. Ihk Ir^ In*. Ins. Iiul Iim. Iw. 

M*rrL — -•' --•' -C9 -14 —c-4— 15 —1-9 -5-3 — 0^—1-5 -1-4 

Atnl 4c- — I ; — c* - c8 cc — c 4 — i-c — 1-2 — 05 — ri - oj 

31^4, '' -c8 4^:9 -«i -"-« 5 4 "•?+'"« +2^+0- 4cr5+o^ 

^jHftT . •• -*^ - -5 ^**9 -- ^ — *'" -c*— II — 2-4— OT —1*9 -«^ 



Sunshine. 



I^f , hn- bre. hn. hn. hn. '. hn. Im. hr*. hn. ' lin> 
w«rh + 5-= +*' + 3c +2* + * + ^+*9 +40'+37 +»5 +33 

^^" ;:. 1 7 -" + 18 4- ■ -12 ^ 22 .^24 -It —13 +4 -^5 

+7I+JO+P 

4. indicatM tbove the aTcnge, — b^low it. 
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TABLE VU. 
VARiiLTioNS FROM TUE AYEnnQK^CoHtinued, 

Summer 1892. 
Tomperature. 



Monibs. 



Eng. Ire. 
SW.i S. 



Jons • • 

July • . • 

August 



Somiiiflir 




Eng. 
S. 



Eng. Eng. Eng. Ire. 
Mid. I E. NVV., N. 



O I o . 
I'ol I'O 

—1-5 -^z's 

-UO'2 O'O 

I 

— o*8i —1-2 




o ! 
0-6 



— 3'3' — i-8 



•8; 



•8 



— o*6 

— 2'0 

-0-8 



-i'6i — 1*4! — 1*1 



Soot. ! Eng. 
W. i NB. 



Scot.i Scot. 
E. ! N. 



I 



o o 

— 1*6[ — o*6 

—20. —43 



•8 



8 



-1-5;— 1-9 



o 
•I'2 



o 

—1-6 



— 3*o — 2*0 
— 0-8 —10 



I 



—17 



-«-5 



Rain. 



Jane ., 
Aogosl 



Ins. 

— 1-2 



Ins. I Ina. | Ins. { Ins. 
4-o'6 — o'l. +o*3|-|-o*5 
— o*5 — o*i 4-o*i] CO 4-0*' 
-|-o'2; -|-3'2 -{-'*3 — <^** 4~<^'9 



las. 
+o*9 



Ins. 
+17 



— 07 — n 
— i'3.+i*3 



Sammer ..|— 1'5|+3'7 +'*3 +o'i +1*5,— 2*1 

I I > I ' I 



Ins. I Ins. Ins. Iiid. 
-|-o-6| +1-6 -|-o*5 +o'3 
— 0*9 — o'9 — o*9 ^-07 
+32 +o-5i+o-8;+r5 




Sunsliine. 



hrs. 

Jane 4- i 

Joly 4* I ^ 

Aogort ... 

Summer 




-39 +68 +« 



hrs. 


hrs. 


hrs. 


hrs. 


+ JO 

-34 

+•; 


+19 

— ^7 


— II 


+« 
+» 
+' 


+■■ 


— 6 


+•9 


++! 



hrs. , lirs. 
-f-io I —17 
-35 ' —26 



hrs. 
—20 

+ 5 



■16 ' — 10 j —18 



+4 i -41 i —53 I —33 



Autumn 1892. 
Temperature. 



September .. 

Oetober 

November . • . • 



—1-3 

-4*5 
+1-6 


— «-5 

— 5-0 

+ 1-2 

—1-8 



—08 

-3-8 

-|-2'0 


1 

-4-0 
+08 



— i*o 

-j-8 
+••4 




— »-3 

-3*5 
-I-0-6 

—"•4 



—1-3 

-3-8 

— 1*2 


Aatamn 


— 14 


— o*9 


1 


— I'l 



o 
—1-8 



September 
Oetober... 
Movanber 



Inn. Ins. 
— 0-4 +02 

— o*2 — o*6 

— I'o'-|-2'3 





Bain. 

Ins. Ins. Ins. , Ins. 
— 0*2 — o'5 — o'3i-^o'5 
-^-07 +0*3! +2*6 4" ''3 — o* 1 1 4-0*2 
-}-o*9 — 0*9' o'o — ro +07' ^-o*8 



Ins. Ins. I Ins. ' Ins. 



Ins. 



+0-4 4-07' —07, — 0-8 4-2- 



— I'6i+f9'+r4 



— I'l 



+2-3 



-|-o*8j+i*o' +0*' 



4-2-4 +1-2 

—1-8 -14 



0*1, — I'O 



4-0'2 
-|-0*2 

+^•4 



Sunshine. 



September 
Ootober 
November . . • . 



• • • • 



Antiimn . • • • 



hrs. 

t", 


hrs. 
— »5 

4-20 

+10 


— 6 


+ '5 



hrs. 


hrs. 


hrs. 


hrs. 


— 6 


-»3 


— 10 


—17 


+ 10 
— II 


+'3 

- 4 

— 4 


— 12 
—26 

-48 


+'4 
+ 5 


— 7 

1 


+ 2 



hrs. I hrs. | hrs. 
- II- 3!+ 8 

4-II ■■ -|-I2 — 7 

+ 9i+ 2—13 



hrs. 

— 3 
-19 

— 6 



4-19 4"'* "■'* ' -*8 



hrs. 
-30 
-18 

— 9 

-57 



Tbo above Table hat been compiled from the variations from the mean ^ven in the 
'efJkte WttUktr RiforU iasued bj the Meteorological Office, 
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mide, while potatoes, scarlet runners and other tender vegetables were more 
or less seriously injured by the remarkably cold night preceding Jane 15Ui. 
Indeed, there appears to have been scarcely any district which entirely 
escaped this frost. From this time until quite the end of the season there 
occurred no warm summer weather worth mentioning. Bosh firnits and 
strawberries were as a rule good and fairly plentiful. During Angnst butter* 
flies were exceptionally numerous, and more particularly peacocks, red 
admirals, and painted ladies. The most noteworthy feature, however, m 
regards butterflies was the appearance in unusual nombers of the doaded 
yellow, which was observed in nearly every coanty in England and Wales m 
well as in parts of Scotland. Previous to this there had not been a good 
'* clouded yellow year '* for flf teen years. The blossom on the hawthorn aod 
wild roses was noticed in many localities as being singularly abundant. 

The white ox eye flowered from a week to a fortnight later than the aver- 
age dates, but the dog rose in most parts of England was only from t few 
days to a week late in opening its first blossoms, while the harebell and 
greater bindweed flowered, if anything, in advance of their respective motDS 
in many districts. The black knapweed came into flower at abont its avenge 
date in the southern and midland counties, but, if we may judge from Um 
small number of returns sent in, was remarkably late in the colder parts of 
our Islands. 

The meadow brown butterfly was first noticed about a week earlier thtn in 
1891. 

OhserverH* Notes, 

June — Falmouth (A.). 6th. Found a ripe wild strawberry. SL Dttvidi 
(A..). 28th. Cuckoo last heard. KiUttmetf (B,)* Vegetation splendid. SnaSs 
extremely nmuerous. IVicklow (B.). The blossom on the hawthorn and wild 
roses unusually abundant. A pla^e of woodlice and the smaU house moth tbat 
attacks woollen ^oods. Pennington (C.)- 11th. Began hay harvest. 90ih. 
Hay harvest finished. 80th. Cuckoo last heard. Chart {Q,), 15th. Nastor- 
tiuras killed by firost and in lower part of valley potatoes destroyed as completely 
as by an April frost. Addiestone (G&)- 15th. Potatoes injured by frost. Bad 
}fole8P!t (C). Orange tip butterflies very common this year. 15th. Potatoes, 
broad beans and bracken cut by frost. Whitchurch (C). 15th. Potatoes and 
kidney beans were cut to the ground by frost, the foliage of many oak trees was 
also injured and turned autumn -brown. Cheltenham (D.). Drought and c(^ 
have had a very disastrous effect on the pastures. Vegetables very scarce. 
15th. Potatoes damaged by frost. Bec^ord (D.). 1st. Meadows very bwe. 
15th. Potatoes much blackened by frost. Berkhamated (D.). 15th. A few 
dahlias blackened by frost, but potatoes untouched. In a row of scarlet ronnen 
about 6 ins. high growing in an allotmisnt ground near here only those pknto 
were injured which were beyond the pea-sticks with which they had been staked. 
29th. Rhubarb leaves riddled by hail and most other foUage more or lev 
injured. Harpenden (D.)- 8th. First ear of wheat seen out of sheath. 15th. 
Potatoes fp'eatly damaged by frost, especially in the valleys. Breinton (D.)- 
15th. Potatoes blackened by frost in exposed and damp situations. CAtirrA- 
stokp (D.). 14th-20th. Sharp ground frosts did much damage to potatoes, ^• 
Hinckletf (J),), 13th. Potatoes blackened by frost in low lying places, gocee- 
berry blossom also injured. Walsall (D.). 24th. First hay out. i7th. 
Hedges brown, leaves falling off hawthorn, some bushes nearly stripped owing 
to drought. MaccleMd (D.). 13th and 18th. Low growing vegetation 
checked by frost, nitchin (E.). 15th. Scarlet runners and FVench besni 
shrivelled up by frost. Potatoes much damaged on low lying ground. Luk^ 
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(EL)- 28rd. Hay harvest commenced. Sproujhtou (B.)- 15th. Runner 
beans cut by frost, but potatoes unhurt. TticolnfiMon (EL). 15th. Potatoes 
cat by frost m exposed situations. Wrijde (E.)- 15th. Potatoes and kidney 
beans in places much injured by frost. Egremnnt (P.). Butterflies, with the 
excepftion of white ones, rather scarce. 2na. Hawthorn blossom very abim- 
dant, the hedgerows being one mass of white, (hrys Dale (P.). 15tn. Saw 
several red admiral butteriflies, which are not generally seen hero till the end of 
August. Uelennburgh (H.)> 14th. Gooseberry bushes and lime trees much 
injured by caterpillars. Dnffieid (I.). 1st. Trees and all vegetation never 
looked more promising than at the present date. Thirsk{X^' 6th- 17th. Grass 
has grown unusually fiEbst. EaH Layton (I.). 17th. Hailstones seriously 
injured turnip and potato crops. 

July. — Siacot (A.)- 5th. Strawberries and currants especially fine and 
plentiful. Si. Davidn (A«)* Curlews unusually nmnerous. CMtenham (D.). 
Beans and peas made slow progress owing to cold weather. Breinlon (0.). 3rd. 
Glow worm first seen. Churchntoke (D )> Pastures and meadows very dry and 
hard, rain much needed. Hod^ock ( D.). Gooseberries very scarce owing to 
severe firost. BaknwellCD) 1st. Hay making began. Egrenwnt (P.). 3rd. 
The white ox eye very abundant, some meadows being perfectly white to the 
distant observer. Helemhurgh (H.)* 1st. Great want of davour in bush 
fruits. 

Anousr. — St. Davuh (A.). 1 5th. Corn harvest commenced. Pennington 
(C). Bth. Began cutting wheat. 25th. Wheat and oats all harvested. 
SiralhfieUl TnrgUn (C.). Butterflies have been this summer remarkably numer- 
ous, but moths have been somewhat scarce, the cold night temperatures may 
account for this. Dandelions, purple loosestrife and willow herb extraordinarily 
abundant and fine. Horse-chestnuts, laburnums, and lilacs very deficient 
in blossom. Oxshott (C.). Soil very dry until end of month and vege- 
tables made very poor growth. 20th. Swift last seen. Oxford (D.). Nearly 
every plant suffered around Oxford through the dryness of the spring and 
sunmier ; fortunately it was not warm or sunny, or nearly everything would 
have been parched. Cheltenhttm (D,). Plants drooped very much at times for 
want of bottom moisture. Churchatoke (D.). Pastiu'es bare and poor aftermath, 
Uodnock (D.)* Peaches and apricots a good crop but ripening late. Beautiful 
harvest weather up to the 28th. .Uncclrjf field (D.). Very few aphides have been 
seen this siumner. Lexdtn (E>'. Bth. Corn liar vest began. SproughUm (E.). 
A great year for butterflies — a " clouded yellow '* year. The pale variety more 
abundant this year than on any previous occasion tliat 1 have noted. Bed 
admirals, peacocks, and painted ladies in greater numbers than usual. Tucol- 
ne^on (EL)- " Clouded yellow '* butterflies niuuorons. Clauyhton (P.). 29th. A 
great dealt of after-math spoilt by floods. Edgeirorthstoirn (G.). Total rainfall 
7*61 ins. Dnffieid (I,). The crab and sloe have failed to set any fruit. Durham 
(I.)- 7th. Last swift seen. 

The Autumn, 

This like the other throe quarters of the pheiiolugical year under review 
was cold. It also proved wet in most districts, and there was a deficiency of 
bright sunshine. The harvest month of September was, however, only 
moderately cold, but not so October, the mean temperature of which was 
eonsiderably below the average in all districts — the departures from the 
mean ranging from — 2^*8 in the west of Scotland to as much as — 5^*0 in the 
soath of Ireland. The last month of the season, on the other hand, proved 
rather a warm autumn month. 

During the principal part of September the weather remained favourable 
fix the ingathering of the corn, but in the more backward districts harvest 
operaiions were carried out under the most trying conditions, the crops being 
very backward, while rain fell heavily and at frequent intervals. Even as 
late as the end of November a good deal of corn was still to bo seen in the 
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fields in the north of England and also in Bootland. This was all the more 
unfortunate as it was in tlienc backward districts thnt the corn crops promiud 
to be the heaviest. One of tha most notoworthj feittares after the middle 
of the autumn was the saturated condition of the ground owing to the 
e r^ns in October. The preparation of the land for autnmn wheat 
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planting was consequently greatly delayed. In some parts of England 
dahlias were either killed outright or mncb blackened by frost on 
October lltli, but in luost places tlicir destruction did not take place antil 
October SSth, while in others tliey lasted well into NovemW. At Salisbury 
all the dahlias wore destroyed by frost as early as September 18th. The 
autumn tint^ were fine, and owing to the absence of keen frost lasted longer 
than usual. 



iuittvi — nroBt 



THB PHBNOLUOIOAI. OBSBBVAtlONS tOU 



1892. 14g 



ni« wheat crop wm a very light one, owing in part to the attacks of blight 
o^t on in many pUeea by the June frost. Oats, hoans, and peaa were 
I mneh onder average. On the other hand, harley yielded well sod 
v-ed the eom crop of the year. The yield of potatoes where they escaped 
«S6 was good, but turnips and mangolds were below average. 
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'te. 8.— Mean Dates (Dajs ot Tear) <A Flowering of the Pluu in 1891. and their 
htlMi* man the average. 



Mnms and pears were almost everywhere a failure, while the crop of 
ilea was consideraUy under the average. No doubt the late spring frosta 
re in a great measure answerable for the poorness of these crops, but 
«h most also be attributed to the cold wet weather of the previous aatmnn 
iTenting the fruiting shoots from becoming properly matured, 
[vy eame into flower about a week lat«r than the adopted means in the 
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south and midland counties of England, but was a fortnight or more late in 
the northern districts. 

The last swallows appear to have left most districts a few days earlier than 
in 1891. 

Ohscn^ers' Note^, 

BKPTEBfBER. — SL ArvfiHS (A.), 18th. An iinuBual number of butterflies in 
the (jfarden, painted lady, peacock, red admiral, &c, 28th. Harvest finished. 
Wicklow (B.). 22iid. Leaves beginning to fall from trees. Pennington (C). 
Potatoes nearly demolished by caterpillars. Addtentorte (C.)* Disastrous firosts 
about the 18th, which cut down green crops terribly. Oxford (D,). Great pro- 
fusion of blossom on the ivy. Beckford (D,). Favourable harvest weather till 
the 19th, com crops all secured a month earlier than last year. E!ves?iam (DJ» 
29th. The last day on which I saw swallows in large numbers, but many were 
to be seen six days later at Fladbury, four miles lower down the Avon. North- 
ampton (D.). An odd swift or two seen on the 18th, but the main body of 
them left here about August 29th. Churchstoke (D.). A favourable harvest 
month except for hill farms. Sproughton (E,)* 18th.. Vegetable marrows killed 
by frost. Claughtoii (P.). 2nd. During the night and early morning occurred the 
biggest flood known here for 65 years. It is supposed that there must have been 
a waterspout burst on the hills. J)ougIns (F.). 1 5th. Swifts last seen. Antrim 
(0.). 2l8t. Chiff-chaflf last seen. Drijield (I.). Ist. Com harvest began. 
Rant Lagton (I.). Much com still imcut at end of month and very little carried. 
Durham (I ). Snipe are more numerous than diuing the last two or three years. 
A small flock of white duck was seen un the river towards the end of the month. 
October. — Fatmouth (A.). 81st. Dog rose a^in in flower. Sidcot (A.). 
26th. All dahlias killed by frost. Fit, A nana (A.). 13th. House martins 
last seen. Killaiiwy (B ). Box snails very numerous. Not so many wasps as 
usual. Scarcely any horse-chestnuts. Moimtain eu$h and holly berries also 
scarce, but beech nuts very abundant. PeHniugton (C). At the end of the 
month, ash, lime, walnut and plane had shed nearly all their leaves, but autumn 
tints on other trees still in full beauty. 18th. Golden plover first seen. 24th. 
Dahlias killed by frost. Addlestow (C.)* The crops of potatoes, turnips, man- 
golds, apples, &c. secured with difiiculty owing to the wet and cold generally 
provailin*?. Ploughing much in arrear. Marlborough (C). Almost all the 
swallows left on or before October 7th, but a few were seen daily until Novem- 
ber 5th. Cheltenham (D.). The foliage remained thick on the trees till the 
end of the third week. 6th. Swallows left remarkably early. Beekford (D.). 
17th. Martins last seen. St. Albans (D.)* 29th. Both house martins and 
swallows were seen flying round and resting on the cathedral. Berkham^ied 
(D.). 26th. Dahlias killed by frost. Hinckleg (D,). The autumnal tints have 
been splendid this year. Only a very few swallows remaining after this date. 
Tean iJ),), 9th. Most of the swallows left on this day. Hodsock (D.). At 
end of month chns, sycamore and poplars bare. 19th. Dalilias killed by firost. 
Hitch in (E.)- Caterpillars of white butterflies inflicted great injury on Brussels 
sprouts and savoys. Sproughton (EJ.). Song thrush recommenoed singing. 
25th. Dahlias kiflod by frost. Chwghtan (F.). lOth. The first frost of the 
autmnn which nipped tlie dahlias and other tender plants. Egremont (F.)- 
25th-26th. The leaves of trees, owing to frost, have fallen very £ast each morn- 
ing as the sun rose. Sitinffirld (Q,). 14th. Much com still remains out in tilt 
fields, while a few fields of oats liave not yet been cut. Antrim {Q,). 7th. House 
martin last seen 24th and 25th. Autmnn tints ruined by intense frtwts. 
Dahlias killed. Driffield (I.). 13th-15th. An extraordinary rainfall of 8*55 ins. 
in three days, doing an iimuense amount of damage to com crops still unhar- 
vested ; in some cases the floods washed the stooks of com into the drains ; 
newly sown corn also much damaged by the flood. Thirsk (I.). 18th and 19th. 
Severe frosts have stripped off" the leaves from the trees, previous to this the 
autiunn tints had been exceptionally beautiful. Durham (I.). 26th. Dahlias 
killed by frost. 3 Ist. Some corn still uncut and a great deal not yet carried. 
Incerbroom (K,). Swallows are rarely seen here. 
November.— J/f/razibrt (A.). 80th. Two house martins seen. St. Arwam 
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(A.)- 13th. Fieldfares seen. 29th. Uosch and mij^nonettes still blossoming. 
Pennington (C,). Autumn tints grand during tirst week, but after this the trees 
speedily lost their leaves. 8th. Fieldfares Hrst seen. Htrathfield Targisn (C-)* 
We have had a wonderful crop of acorns and of the *• haws " of hawthorn. The 
bushes are now quite red with fruit. The " liips " of the dog rose are 
also extremely abundant. AfklUntojie (C). Farm work progressed with 
difficulty owing to the saturated condition of the soil. Whitchurch (C). The 
leaves have all fallen very rapidly, especially those of the elms, which seldom 
shed their foliage here entirely until the end of the month, whereas this year they 
were bare on the 10th. Northunpton (D ). Owing to the absence of severe 
frost the foliage was lost from the trees very gradunlly. Hitchin (B.). 23rd. 
Fieldfares heard and seen. Helefutbargh (H.). The leaves of trees did not 
show signs of falling until the beginning of the month Driffield (I.). 30th. 
Some com still out in the tields on the high wolds. This has been the most 
backward harvest of the past quarter of a century. Thirsk (I.). 14th. x\. great 
deal of com is still out and a good deal still to cut. Aberdeen (J.). The grain 
crops were not all secured at the end of the month. Owing to persistent rains 
since September the ffrain is very light and inferior in quality, while the very 
heavy crop of straw is rendered almost worthless. 

The Year 1892. 

The phonological year ending November 1802 proved on the whole 
very cold and backward. During tho first five months the frequent frost 
and dry weather greatly retarded vegetation. Consequently all the early 
wild flowers were very late in coming into blossom. On the arrival, how- 
ever, of warm rains in the latter part of May rapid progress was for a time 
made, and the departures from the average in tho flowering of trees, slirubs 
and plants became gradually less marked. In fact, in the early part of July 
their dates of blossoming were about seasonable. But after this tho coldness 
of the rest of the summer and also of the autumn months caused plants to be 
again backward in coming into bloom, particularly in the northern districts 
of oar island. 



DISCUSSION. 

Dr. Marcet said that the Society was indebted tu Mr. Mawley for working 
up the phenologicai observations, and especially for the clear and concise 
manner in which the report had been compiled. He recollected in the spring of 
last year reading a statement in the TinwH newspaper (though not in the Weather 
Report) to the effect that when the month of February is dry and cold the hay 
crop during the following season will be poor, but when February is wet and 
warm a good crop of hav may be expected. He wished to know whether Mr. 
Mawley could say if this statement was trustworthy. He remarked, with refer- 
ence to accumulated temperatures, that there had been a good deal said some 
vears back concerning the influence of these data on crops, but he had heard 
lately little about accumulated temperatures. 

Mr. Symons said that he considered that the diagram of dates of flowering of 
plants which Mr. Mawley had prepared was intere8ting and iuHtructive, for it 
conveyed to the minds of even those who did not possess any knowledge of 
pbeoology a clear idea of the amount of retardation hi dates of flowering which 
the prevailing conditions of weather in 1892 had brought about. The present 
depressed condition of agriculture was a (}uestion which was frequently discussed, 
and usually bad weather was credited with being the chief cause of the unsatis- 
factory state of this inq)ortaut British industry, but he was disposed to think 
that large importations of foreign and colonial animal and vegetable produce 
were the cause rather than bad seasons. Mr. Mawley had stated that in some 
districts the crops were not gathered till October, but a correspondent near 
Malton had informed him (Mr. Symons) that some crops in that district had not 
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been gathered al all, their condition being 8uch that they were not worth collect- 
ing. There seemed little doubt that agriculturists in the district from Durham 
to Roxburgh had experienced an extremely disastrous season for harvesting last 
year. 

Mr. Scott said, regarding the accumulated temperature values referred to by 
Dr. Marcet, that these tigurcs were published regularly week by week in the 
Weekly Weather Report issued by the Meteorological Office. Whether the yield 
of the yearns crops could be measured by the amount of accumulated heat was a 
question whicli yet remained to be solved by meteorologists or agricnltnristtf. 

Capt. Wilson-Harkek inquired whether there was any relation between the 
migratory movements of birds and the weather in the countries from whence the 
birds came. lie had lately noticed the rooks assembling for their " annual 
parliament '* in his district, and on referring to an old note book had found that 
the birds had assembled on exactly the same date twenty years ago. 

Mr. Bayard inquired what the small figures shown in tne curves distribated at 
the meeting were intended to represent. 

Mr. Mawley, in reply, said that he had not gone into the qnestion of accumu- 
lated temperature, but thought that the amount of accumulated heat would only 
indirectly affect the yield of corn, although it would no doubt hasten or retard the 
time of harvest. Changes of temperature exercised a retarding or hastening effect 
on plant growth in a very marked manner. He did not think that the weather 
experienced in February in any way affected the crop of hay in the summer, as 
grass makes very little growth during that month. The hay crop must of neces- 
sity be dependent upon the weather rathor later in the year, especially as regarded 
the warmth and brightness of the spring. He thought that the arrival of 
migratory birds was influenced by the weather they met with when near our 
shores, as well as by the weather in the countries from whence they came, 
both causes being intimately connected with their supply of food. The figures 
shown in proximity to the curves of mean date of flowering in 1892 for the 
several districts indicated the number of stations from which observations had 
been received, the curve representing the mean of these observations. An 
explanation of the manner in which the average date (shown by the dotted line) 
had been obtained was given in the previous yearns report. He was pleased to 
find that the curves u>r 1892 were as a rule even smoother than those for 
1891. 
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WINTER TEMPERATURES ON MOUNTAIN SUMMITS. 

By W. PIFFE brown. 



[Beeeifed November 19th, I892~Read Febraaiy 15th, 1898.] 

In the year 1867 a minironm ihennometer was placed near the summit of 
Y Glyder facb, 4 miles east-north-east from Snowdon and 8,262 ft. above sea 
level, and has been regularly observed, and the lowest winter readings 
recorded to the present time. It is believed that this is the only thermo- 
meter exposed at snch an altitude for so long a time in England or Wales. 

The foUowing table gives the lowest winter readings for each of the 26 
years daring which the thermometer has been in position^ : — 

1867— 8 14-6 1880— 1 12 



1868— 9 
1869—70 
1870— 1 



1881— 2 21-6 

14 1882— 8 16 

1883— 4 20 



1871— 2 14 1884— 6 26 

1872— 8 18 1886— 6 176 

1878— 4 14 1886— 7 18 

1874— 6 18 1887— 8 16-76 

1876— 6 16 1888— 9 16 

1876- 7 26 1889—90 16 

1877- 8 17 1890— 1 11 

1878- 9 22 1891— 2 9 

1879—80 16-6 

Average of 26 years 16°* 8. 

The thermometer is screened against radiation above by a large thick slab 
of feldspar porphyry, and on the east, west, and south by a chaos of huge 
blocks of the same, standing, leaning, and prostrate, many of them over 100 

1 The fdlowiDg are the lowest winter temperatures registered at the Royal Meteoro- 
logical Society's Stations at Charchstoke, Montgomer> shire, and at Llandudno, from 
1875 to 1892.— Editor. 

Winters. Churchstoke. Llandudno. Winters. Churchstoke. Llandudno. 

1876.« 1V7 22-9 1884-6 218 27-0 

1876-7 22-8 26-8 1886-6 13-2 22-6 

1877-8 23-5 280 1886-7 147 24-5 

1878-9 12-2 191 J«87-8 176 267 

1879-80 13-2 230 1888-9 144 26-5 

|ggO-l — l-O 14-5 1889-90 16o 26-4 

1881.2 221 30-2 1890-1 92 20-0 

1882-3 10-7 26-6 1891-2 89 22*6 

188M 20-8 30Q 



liO 

iooB in wdgltt ; while to the north m steep dope of ranikr blo^ fidSs 
ftwmj. 

Y Gljder fiieh if thus deambed bj Pennant OTer oofi hnndred yean ago, 
and the defieription is still aa aeeurate aa it is forcible : — " The plain wfaieh 
forma the top ia strangely covered with loose stones, like the beach of the 
aea, in many places crossing one another in all directiona and entirdy naked. 
Nombers of groopa of stones are almost ereei, sharp pointed and in aheaTes ; 
aU are weather beaten, time eaten and honeycombed, and of a renerable 
gray eclaar. The elements seem to hare warred against the moontain, rains 
haTc washed, lightnings torn, the very earth deaerted it, and the winda make 
ii the constant object of their fary. The shepherds make it the residence of 
storms, and atjle a part of it Camedd-y-gwynt, or the * Eminence of 
Tempests.* " 

It will be observed that until 1876 the winter readings of the instmment 
were corioosly uniform — ranging only from 14° to 18^ — nnce then the 
fluctnationa have been greater ; twice they have been as high as 26,° and 
the last two years they were respectively IV and 9,° these being the lowest 
readings in the twenty-five years. None of these readings are, however, 
low, certainly not as low as might have been expected. 

These results may be owing to tlie instrument being generally snowed np 
early in the season. A moderate fall would probably by drifting soon bury 
the instrument and perhaps cover it until the following spring ; or it may 
be that extreme cold, like extreme heat, does not so much occur on moderate 
heights as in valleys where the humidity and radiation are greater. 

On mountain tops the temperature is on the whole much lower than on the 
plains below. This difference is far more marked in the day time than at 
night, in summer than in winter. In fact, in the case of severe frosts, the con- 
ditions are ordinarily reversed, and the temperature rises with height instead 
of falling (see Bcott*s Klenientary Meteoroloijy), In dead calms and clear skies 
the air descends when refrigerated on the heights to the lowest level of the 
▼alleys. 

Radiation and evaporation would he comparatively little from the naked 
rock surface of the summit of the mountain, to what it would be were the 
surface covered with vegetation, and the loss of temperature from these 
causes would be correspondingly little. It is, however, impossible to say 
whether tlie high readings of the instrument may be accounted for in this 
way, or whether they arc the result of its being shielded by snow. The 
lower readings of the last two years are curious, but they may have been 
owing to the inKtrtimcnt remaining free, or comparatively free, from snow for 
a time. 

It is singular that in the twenty-five years there is not even one low read- 
ing. The chances that the instmment was always covered with snow when 
the temperature was low are, to say the least, improbable, and it may there- 
fore be fairly assumed that some of the readings correctly give the lowest 
winter temperature of the station. 

The observations cannot perhaps be said to have high scientific value. 
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Thay would be more interesting if thoy could be compared with the minimum 
readings for the several winters from an adjacent low level station, but even 
then the minimum at such station may not have been on the same day as 
that at the top ; still the record is an addition to our knowledge of the 
winter temperature on mountain tops, and possesses a certain amount of 
interest as being tlie only one of the kind known to have been taken for 
■nch a period, and is sabmiltod for what it is worth. 
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DISCUSSION. 

The President (Dr. Williams) aaid that he had a very distinct recollection 
of the Y Glyder fach, for when on a walking tour in Wales in company with his 
brother 33 years ago they were obli.L;ed to ascend this mountain in attempting a 
short cut from one valley to another, and a very unpleasant experience they had. 
It WHB excessively windy on the top, and they toun<I the descent very uncomfor- 
table, as well as dangerous, on account of the loose rocks and stones. He was 
surprised that the temperatures recorded were not lower, but probably the 
indications of the thermometer were influenced i)y a covering of snow. 

Mr. SvMONS said that he had been under the impression that the thermometer 
on Y Glyder fach would have given lower readings. He had, however, com- 
pared them with the lowest winter temperatures registered at the Society's 
station at Churchstoke, in Montgomeryshire, for tlie period during which both 
rMords were available (1875-92), and had found a remarkable general agreement 
between the two stations. 0)mmencing with the highest reading on Y Glyder 
fach, he had arranged the temperatures in ninn(M*inaI order, placing them side by 
side with the corresponding temperatures recorded at Churchstoke, and he iiad 
then divided the mountain observations into groups of 5 ' intervals, and struck 
an average for each group and also for the corresponding minima at Churchstoke. 
The lesult was as follows : — 

Minimum on summit 24° ; minimum at Churchstoke 20°. 

IH ; „ ,, ,, 18 . 

8°. 
9°. 

The comparatively large diffijrencc l)etween the third group was due to the 
exceptionally low temperature of— 1" at Cliurchstoke in JanuaiT 1881. Those 
figures seemed to show that the mountain observations have rather more value 
than might have been supposed, and at the very least, Mr. Brown had earned 
the thanks of meteorologists for his annual ascents of this mountain for so longa 
period. There used to be a Six's thermometer on the top of Snowdon, but 
whether records were kept and now obtainable he was unable to say. The late 
Mr. William MarshaJl, M.P., too, had organised an excellent station at Stang 
End on the slope of Hellvellyn, aboiit 1,500 feet above sea level. With these 
two exceptions he believe<l that Mr. Brown's observations were the only ones 
made on mountain summits in Kngland and Wales. 

Admiral Maclkar said that the variation of temperature with elevation and 
exposure was a very interesting question. He was now investigating the obser- 
vations at three places at Cranleish, one on the common (200 feet above sea 
hivel), another on the spur of the neighbouring hills (GOO feet above sea level), 
and a third in a hollow about the same height as the spur. The diflerenee 
between these stations was often considcnable, the minimum temperatures on one 
day during the present winter having been 9*" on the common, IS"* on the spur, 
and 12^ in the hollow. The range of temperature in the hollow was very great, 
the extremes during 1892 ranging between Of)" and 20^ while on the spur on the 
same days the maximum was 8G° and the minimum 24°. 

Dr. Marcet remarked that he had referred to the observations made on Ben 
Nevis, which was 4,404 feet above sea level, and found that the lowest minimum 
temperature recorded during the period 1884-9 was G*'^ on Feb. 10th, 1889.' 

1 Journal of the Scottish Metettrological Soeift^, Third SeriPK, No. VII. p. 30. 
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This was lower than those recorded during the same years on the suminit of 
Y Glyder fach, bat perhaps this was due to the influence of snow, the thermo- 
meter on the Welsh mountain having probably been covered with snow, whereas 
at Ben Nevis Observatory great care is obviously taken to keep the thermometers 
freely exposed. 

Mr. Scott said that from an inspection of the photographs showing the posi- 
tion of the thermometer on the Y Glyder fach, it did not seem likely that the 
instrument would itself be covered with snow, although the mouth of the care in 
which it was placed might have been stopped up by drifting snow. As regarded 
the degree of cold experienced on mountains, it was well known that at the Col 
St. Theodule, near Mont Cervin, at an altitude of over 10,000 feet, the cold dur- 
ing winter was not extra severe, but in summer it was very intense for that 
season. The temperature on these mountains did not rise in summer, and in 
fact the mean temperature at the Col for the month of July was the lowest summer 
temperature hitherto recorded in the world. 



PROCEEDINGS AT THE MEETINGS 

OF THE SOCIETY. 



January 18th, 1893. 

Ordinary Meeting. 

C. Theodore Williams, M.A., M.D., President, in the Cliair. 

Miles Hugh Christopher Atkinson, M.D., 1 Newbold Terrace, Leamington ; 
James Chapman, M.D., 23 Albany Road, Falmouth ; 
William Ewart, M.D., B.A., F.R.C.P., 38 Cunson Street, Mayfair, W. ; 
Charles Gibson, M.D., L.R.C.P., Fern Villa, Harrogate ; 
Watson Hanmer, 22 Arcade Chambers, St. Mary's Gate, Manchester; 
Henry Herbert Harding, The Grove, Fishponds, near Bristol ; 
Arthur Hardwick, M.D., Prospect House, Newquay ; 
Edward Norton, M.D., L.R.C.P., Capel Lodge, Folkestone ; 
Douglas Arthur Reid, M.D., M.R.C.S., 14 The Norton, Tenby ; 
Arthur Lee Butler Tindall, B.A., Surrey County {School, Cranleigh ; and 
Charles John Wood, M.Inst.C.E., Cape Town, 
were balloted for and duly elected Fellows of the Society. 



January 18th, 1893. 

Annual General Meeting. 

C. Theodore Williams, M.A., M.D., President, in the Chair. 

Mr. F. Gaster and Capt. D. Wilson -Barker were appointed Scrutineers of 
the Ballot for Officers and Council. 

Mr. Batard read the Report of the Council and the Balance Sheet for tlie 
past year (p. 82). 

It was proposed bv the President, seconded by Mr. Bayard, and resolved : 

** That the Report of the Council be received and adopted, and printed in the 
Quarterly Journal.** 
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It was proposed by Mr. Brewtn, seconded by Mr. Ellis, and resolved : — 
"That the thanks of the Society be given to Mr. S. W. Silver and the Hon. 
F. A. R. KussELL for their services as Trustees for many years past." 

It was proposed by Dr. Barnes, seconded by Mr. Beaufort, and resolved: — 
** That the thanks ot the Society be given to the Officers and other Members of 
the Council for their services during tlie past year/* 

It was proposed by Mr. Harries, seconded by Mr. Stokes, and resolved: — 
" That the thanks of the Society be given to the Standing Committees and to 
the Auditors, and that the Committees be requested to continue their duties till 
the next Council Meeting.*' 

It was proposed by the Hon. F. A. R. Russell, seconded by Admiral Maclear, 
and resolved: — "That the best thanks of the Royal Meteorologicnl Society be 
communicated to the President and Council of the Institution of Civil Kn- 
gineers for having granted the Society free permission to hold its Meetings in 
the rooms of the Institution." 

The President then delivered an Address on "The High Altitudes of 
Colorado and their Climates" (p. 65). 

It was proposed by Dr. Marcet, seconded by Mr. Symons, and resolved : — 
'* That the thanks of the Society be given to the President for his services 
during the past year, and for his Address, and that he be requested to allow it to 
be printed in the Quarterly Joumal,^^ 

The Scrutineers declared the following gentlemen to be the Officers and 
Council for the ensuing year : — 

President. 
Charles Theodore Williams, M.A., M.D., F.R.C.P 

Vice-Presidents. 

Baldwin Latham, M.lnst.C.E., F.G.S. 
Hon. Francis Albert Roli^ Russell, M.A. 
Stephen William Silver, F.R.G.S. 
Hbnry Southall. 

Treasurer. 
Henry Perioal, F.R.A.S., F.R.M.S. 

Secretaries. 

Francis Campbell Bayard, Lh.M. 
George Jamfis Symons, F.R.S. 

Foreign Secretary. 
Robert Henry Scott, M.A., F.R.S. 

Council. 

Robert Barnes, M.D., F.R.C.P. 

Alexander Richardson Binnir, M.Inst.C.K., F.G.S. 

George Chatterton, M.A., M.lnst.l'.E. 

William Henry Dines, B.A. 

William Ellis, F.R.A.S. 

Charles Harding. 

Richard Inwards, F.R A.S. 

Rev. William Clement Ley, M.A. 

Admiral John Peakse Maclear, R.N., F.R.C^.S. 

William Marcet, M.l)., F.R.S., F.C.S. 

Edward Maw ley, F.IMI.S. 

YiihUAU Blomefield Tripp, M.lnst.C.E, 
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February 15th, 1893. 

Ordinary Afeeting. 

C. Theodore Williams, M.A., M.D., President, in the Chair. 

John Hopryn Davies, M.D., Tir Caradoc, Port Ta]lK>t, Glamorganshire; 
George Frederick Deacon, M.Inst.C.K., 32 Victoria Street, S.W.; 
Arthur Spry Helps, The Knap, Great Witcombe, Gloucester ; and 
Russell Henry Jeffrey, B.A., Jesus College, Oxford, 
were balloted for and duly elected Fellows of the Society. 

The following Papers were read : — 

'* Report on the Phenological Observations for 1892.*' By Edwabp 
Mawley, F.R.MetSoc. (p. 124.) 

" Relation between the duration op Sunshine, the amount of Cloud, 
and the height of the Barometer.'* By William Elub, F.B.A.S. (p. 
118.) 

" Winter Temperatures on Mountain Summits.*' By W. Piffb Brown. 
(p. 148.) 



CORRESPONDENCE AND NOTES. 

Complimentary Dinner to Mr. H. PerigaL-— A Complimentary Dinner was 

given by the Royal Meteorological Society, at Limmer*8 Hotel, on Saturday 
evening, April 15th, to Mr. Henry Perigal, F.R.A.S., in celebration of his 
92nd birthday, and of the completion of forty years* service as Treasurer. A 
number of friends from other Societies with which Mr. Perigal is connected 
also joined in the Dinner. 

The President, Dr. C. Theodore Williams, in proposin|f the toast of the 
evening, gave some interesting particulars of the Perigal family, tracing their 
history back to some time before the Norman Conquest. It appears that the 
family were of good stock and untainted with any hereditary disease, and have 
been remarkable for longevity. Mr. Perigal*s father, who was 99J years when 
he died, was one of thirteen children, nine of whom attained respectively their 
64th, 67th, 77th, 80th, 88th, 90th, 94th, 97th, and 100th year— the last Gre 
averaging 93 years 100 days. Their father and mother died in 1824, the former 
being nearly 90, and the latter upwards of 80 years of age. Mr. Henry 
Perigal was the eldest of six children, one of whom lived to the age of 85, and 
the youngest, Mr. Frederick Perigal, now in his 82nd year, was present at the 
Dinner. Mr. Perigal briefly responded to the toast, thanking sJl present for 
their congratulations and kind wishes. 

The other toasts were **The Queen and Royal Family," proposed by the 
President ; "The Royal Meteorological Society," proposed by Prof. D.R. Hughes, 
F.R.S., and responded to by Mr. G. .1. Symons, F.R.S. ; **The Royal Astronomical 




proposed by the President, and responded to by Mr. H. W. Christmas, Consul- 
General for Servia. 

Rainbow Phenomena. — On January 12th, 1893, about 1 p.m., it was my 
privilege to observe rainbow phenomena which may be of some interest A very 
gentle wind from the North-west at the rate of 14 miles an hour was carrying a 
light shower towards me, and a very little was falling where I stood. The sua 
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wu a little past direct soath, and the sea was smooth and clearly in view to the 
MQth, soatn-east, and south-west of where I stood. The clouds were cirrus 
mainly, witli a few cirro-cumulus on the upper and clearer portion of the sky. 
To the south the clouds were roll cumulus of a fleecy nature, resembling small 
fog banks. Through the clear interspace the sun shone clearly at times. 

During this small shower my attention was arrested by the brilliancy of the 
rainbow accompanied by a perfect secondary bow — the prettiest and most com- 
plete pair I ever beheld. Whilst observing these I noticed that just below the 
primary bow the violet was repeated, and on closer view a third violet bow was 
seen, each dimmer than the primary. The primary and secondary )x)ws wore 
narrower thau any I can remember having closely noticed. The violet forming 
the second coaoentrio bow was from one-and-a-half to twice its own breadth 
Irom the violet of the primary, and the same distance obtained between the second 
and third concentric violet bows. The red and orange of the second concentric bow 
coald not be seen, as it must have overlapped the primary, which one might liave 
«apeoted to mar its colour. It did not, nowever, so far as I could observe, do 
■o. Happening to be in tlic company of others at the time, I drew their attention 
to theee phenomena, and they saw the same clearly. Those violet concentric 
bows were brightest at the top of the arch, and gradually faded on botli sidcis as 
they approftohed the horizon. The second bow was from one-third to half the 
length of the primary, whilst the third violet bow was about half the length of 
the Moond. — M. 8pbnce, Deemess, Kirkwall. 

Remarkalde BainlUl in QueenBland, Febmary lst-4thy 189S.— I Rend a 

Aw particulars of the recent remarkable rainfall at Crohamhurst, situated on tlie 
'weatem elope of Mont Blanc, a park on a spur of the D^Aguilar range, an oflset 
from the Blaekall ranges, South Eastern Queensland. The whole of this diAtriot 
is watered by the Stanley Kiver, a tributary of the Brisbane River, and hence 
the values given below were prominent factors in producing the terrible flotids 
from which we have suffered. I mny mention that the observer at Crohamhurst 
is Mr. Ini^o Owen Jones, one of my specially trained assisiKntK, and that 
implicit reliance can l>e placed on his tigures. 

The following are the more phenomenal falls of the flood {>eriod at (Vohain- 
liarst : 

for 24 hours ending 9 a.m. February 1st 10-776 ins. 

2nd 20-()66 „ 
„ „ „ 3rd 35-714 „ 

„ „ n 4th 10-700 „ 

The gauge ii a standard of the " eight inch " pattern, standing one foot above 
the ground at an altitude of 1,400 feet above mean sea-level. The approximate 
latitude and longitude of Croliamhurst are 2G°50' S, 152^55' K. The gau;;c 
was emptied every three hourn, night and day, on the occasion of the greatest 
fall. 1 think meteorologists will agree that for a 24 hours fall we have beaten 
the world's record. — Clkment L. Wragge, (Government Meteorologist of* 
Qoeeniland. 

The Moment of Freezing.— An interesting illustration of the release of 
latent and its conversion into sensibht heat, was exhibited under the following 
circumstances : — On a cold evening 1 was observing tlie temperature by the dry 
and wet bulb thermometer (Feb. 27th, 181)3). The water in the cnp whirli 
supplied the moisture to the wet bulb was unfrozen, thoiigli the temperatun^ by 
both dry and wet was 2G'^-5. Having registered the temperature, 1 touched the 
cup with my fingers for a moment, with the result that crystals of ice immediately 
iliot oat from el! sides, and with a slight crackling noise the whole contents of 
the cop solidified.' At the same moment the wet bulb thermometer rose 
saddenly about six degrees, and so remained for a few minutes. The latent lu>at 
rendered sensible by freezing, either through the atmosphere (the distance of 
water from bulb was nearly 2 ins.) or through the thread, raised the temperature 
from 26^*5 to freezing point. Ten minutes afterwards 1 found the wet bulb still 
read 3°-5 above the dry. — Archdeacon O. K. Wynne, Killamey. 

1 ** MSdifled ** mrnns that the water btHmmo one thick moss of necUK'-like crystalH ; it was not a block 
of tee ftir tone tiar after. 
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Frost at Hong Kong, January ISth-lSth, 1898.— We have been faTon*^^ 

by tlie Colonial Office with some particulars on the subject of the except ioni^'^^1 
severe wt*ather experienced at Hong Kong in January, together with «o^^*^^ 






photographs iUustrative of the ap|»earance of some parts of the hill during 
frost. 

On Sunday, the 15th, the temperature recorded at the Observatory was 
and Tai-mo-shan and the range of hills to the westward were covered with sno 
or with a coating of icicles on the grass which had the appearance of mo' 
During the night the thermometer continued to fall steadily, the temperature 
10 a.m. on Monday being 33°, while at the Peak readings as low as 27^ 
reported. Rain fell at frequent inter^^als and froze as it fell, ice being obeerv* 
at as low an altitude as 450 feet. In the hill district the roads were coined wl' 
frozen slush and in steep places were almost impassable. The light teteph( 
wires were borne down by the weight of the ice resting upon them, and in pF 
even the thicker telegraph wires were broken. On Tuesday, the 19th, the wei 
was even more bitter and frosty than on the preceding day. The Peak was t, 
enveloped in a thin veiling of ice and hoar-frost, and although no rain or snow 
the sky wore all the appearances of a thoroughly wintry day. Ice in ~ 
quantities was brought down to the lower levels, and scores of Chinamen 
seen carrying pieces of twig and leafy branches covered with curious ieicl» .^■es, 
which were evidently regarded by them as phenomena worthy of exhibition a-^i^uid 
remark. The temperature at the Peak during the night fell to 25**, and in t^^HtKe 
harbour one or two degrees of frost were registered. The hills on the mainljL.^>ft.xad 
still wore an irregular garment of white on their summits. _ 

Similar severe weather was also experienced at Canton and Macao, ieie^ 
hanging from the eaves of the houses in the town, and the surrounding' 
being covered with snow. The wind blew very strongly from the Northward. 

Meteorological Conference at Washington, 1898.~It is proposed to h 

an International Conference of Meteorologists at Washington, on July 
1893. Prof. M. W. Harrington, the Chief of the Weather Bureau, has iasued 
following provisional programme of topics to be discussed by the Conference 

(a) The organisation of addition^ meteorological work for the benefit 
agriculture. 

(/>) The extension to all ports frequented by commerce of the benefits 
systematic storm and weather signals, and the introduction of a uniform sys 
of storm warnings throughout the world. 

(c) The co-operation of all nations in the publication of a daily chart of 
weather over all the habited lands and frequented oceans for the study of 
atmosphere as a whole and as preparatory to the eventual possibility of predi 
ing important changes several days in advance. 

{(I) The equable a))portionment of stations, publications, and expenses amo 
the nations, and the suggestion of practical methods by which to secv 
observations from those countries that are not represented in this Conference. 

{e) The encouragement by the respective Governments of special scientir' 
investigations looking to the advancement of Meteorology. 

(/) The consideration of such other matters as the delegates may thii 
advisable to submit for discussion or for future report. ^ 

Arrangements will be made to enable delegates to inspect Pike's Peak 
other typical stations of the Weather Bureau. 

In every respect it is desired to make this Conference valuable to asricnltur 
and international interests, and auxiliary to such as have been held in Europe. 





International Congress of Hydrology and Climatology, Some, 8e; 

ber 24th-October 1st, 1893. — The third Session of the International Congre 
of Hydrology and Climatology will bo hold in Rome at the same time that t! 
11th Medical Intemational Congress will be open, and willfonu the 19th secti* 
of that Congress, with its own denomination. 

Tho International Conj^Tcss of Hydrology and Climatology, which was 
have been inaugurated in Rome in 1892, was postponed until 1898 by tlr^ 
authorisation of tho Members of tho Committee of the International Congress 
Paris in order to fall in with tho 11th Medical International Congress, whii 
was to be held in Rome a year later. 
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It would have been unfortunate if the Hydrolofvical Confess, after having heen 
put off for a year, should not bo hold afterwards at the same time as the Medical 
International Congress. This idea had been broached by the esteemed Professors 
Grooco and Winternitz, at the yearly imion of the Medical Italian Association 
of Hydrology and Climatology held in November last in Florence, promoting an 
order of the day by whieli the Presidency of the association was invited to treat 
with the Committee of the 11th Medical International Congress, so that the two 
Congresses might be held together in Rome. 

The matter has now been arranged, and the third Session of the International 
Hydrolo^cal and Cliinatological Congress will form part of the 1 1th Medical 
International Congress. 

The members of the Hydrological CongreKS will enjoy the same privileges and 
will have the same duties as the members of the Medical Congress. 

The subscription fee lias been raised to 25 francs, but the Ilydrological mem- 
bers, besides the proceedings of the third section of the Ilydrological Congress, 
will also receive those of the other sections of the Medical Congress, and will 
enjoj the same facilities as are accorded to the other members. 

doud Heights and Velocities. — During the last five years observations 
for determining cloud heights and velocities have been made at the Blue Hill 
Observatory, Mass., U.S., by Messrs. II. II. Clayton and S. P. Fergusson. One 
of the most noticeable things brought out by these measurements is the differ- 
ence in height between the same cloud forms in summer and winter, the clouds 
with few exceptions being found lowest in winter. The greatest difference in 
height between summer and winter is in the highest clouds, and the difference 
gradually diminishes down to the lowest clouds. It appears from the altitudes 
of the highest clouds measured at Upsala, Kew, and Blue Hill, that the upper 
limit of ordinary clouds in temperate latitudes is about 9 miles ; but it is 
possible that more numerous measurements may extend it to 10 miles. 

The mean cloud velocities at Blue Hill indicate that the entire atmosphere, 
from the lowest to the highest cloud level, moves almost twice as fast in winter 
as in summer. The mean velocity of the highest clouds is over 50 metres 
per second, or 100 miles an hour ; and the highest velocity, 103 metres per 
second, or 230 miles an hour, shows that the upper currents sometimes move 
with enormous velocities. 

Barometric Waves. — The Rev. «I. Scoles, S.J., of St. Ignatius* College, 
Malta, has made an examination of the barometric waves during the last ten 
years, which he carried out in the hope that the result might throw some light 
on the three day period, popularly attributed in Malta to the gales of wind, 
and very frequently verined in fact. He also expected to find a difference 
between the summer and winter behaviour of t!ie barometer, and he thinks he has 
succeeded in both. He reckoned the waves from minimum to minimum from a 
tabulation of the 8 a.m. and 8 p.m. readings, but eliminating movements or dips 
of less than 0*1 inch deep. 

From the results it appears that the depressions average G^ days in [)assiug, 
and the winds of one side may be expected to come near averaging 3 days in 
duration, or sufficiently so to attnict notice to the period. Very fre(|uently only 
the winds belonging to one side of a depression prevail, and generally it is the 
rising side that is windy. Comparing the summer half with the winter half, 
there is a considerable contrast to be seen. The summer depressions average 
1'7 day more in length and 0*16 in. less in depth than the winter ones, so that 
the motion of the barometer is twice as lively in the winter half. April is a 
remarkable month for short period. In summer, especially in June and July, 
when the weather is very fine, there is a constant difference between the 8 a.m. 
and 8 p.m. reading of from 003 to 0*06 in. in favour of the morning reading, the 
result of diurnal variation. This is .seldom seen in winter, or indeed after August. 

Thunderstorm in the Red Sea, January 1893.— Mr. H. M. Lambert, 

Lieut. K.N.R., of the P. and O. s.s. Coro/mnufelj has sent the following notes 
taken during a severe thunderstorm in the Ked Sea in January last. Mr. 
Lambert, who has had upwards of fourteen years* experience of voyages 
through the Red Sea, and at one time spent nearly twelve months there, con- 
siders the weather, and especially the vivid lightning, to be exceptional : — 
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'* Left Port Said, and entered the Suez Caiial at 8.40 p.m., January 5th, with 
the wind East-suutli-ea-st (force 4). Weather cloudy with incessant lightning 
from all quarters, and frequent downpours of heavy rain. This weatlier con- 
tinued until 11.30 a.in. on the following day, when it cleared up for about an 
hour, after which frequent squalls with rain were experienced until arrival at 
Suez (5 p.m.). 

** On leaving Suez the same evening, the wind was South (force 5), with violent 
squalls of wind and rain. The night was very dark ; but lit up with frequent 
brilliant flashes of sheet lightning, which illuminated the land for a great dis- 
tance all round. 

^^ Off Asmaii the wind rapidly decreased, and it became calm. This lasted for 
5 hours, and when off Shadwan the Southerly wind again sprung up, and when 
off the Brothers a heavy Southerly swell was also experienced. Throughout the 
night the lightning was very brilliant from all quarters. 

" At daylight the next dapr (January 8th) the wind was South by- west (force 6), 
with hard squalls and considerable sea. 

"At 11 a.m. the wind was West by North (force 6) 
„ 1 p.m. „ „ „ North-west (force 6*6) 
„ 10 p.m. „ „ „ North' north east (force 6) 

with north-easterly sea, and high south-easterly swell, weather being overcast 
with incessant vivid lightning. 

^* On January 9th, at noon, the wind shifted to South-east-by-east (force 5 to 6), 
with hard squalls and heavy thick rain, and as night closed in the squalls in- 
creased in violence with deluging rain and lightning all round. 

*^ At 2 a.m. (January 10th), the wind being South (force 3) two thunderstorms 
were observed nearing the ship— one coming from the north-west, and the other 
from the south-east. The former reached the ship iirst, and a few minutea later 
the two storms had met each other, leaving an arch of clear weather right aliead 
(S 33' E). My attention was particularly drawn to the distinctive character 
of the lightning in each of these storms, for although they remained for 5 hours 
in close proximity, and apparently in contact, there was a marked difference in 
the lightning throughout. In the western storm the lightning was horizontal, 
slightly inclined downwards, forked, chain, and she^ ; but in the eastern storm 
the lightning shot up in jagged streaks from the horizon. The wind was verv . 
unsteady, blowing from all quarters. The rain descended in torrenta with 
tremendous force, making the sea Rpout up in all directions. At 6.10 a.in. a 
very vivid flash of lightning, which seemed to envelope the ship and come from 
both storms, occurred, and instantaneously the thunder crashed overhead with a 
succession of sharp loud reports. The native crew were much frightened, and 
several glass insulators were found on deck. At 6.15 a.m. a few pale long 
beams of light appeared to the southward, stretching upwards from the horizon ; 
but only lasting about a minute. 

*' There was no St. Elmo^s fire. Several grey moths with black stripes were 
seen. The compasses were not affected. At 7.20 a.m. the weather commenced 
to clear, and the rain to cease. 

** At noon the wind was fresh from the Southward, and fine weather with 
moderate sea was experienced to Perim.** 

Meteorological Observations in Eastern Afirica.— The Rev. W. Morris, of 

the Church Missionary Society, has made observations of temperature at Mochi, 
on the southern slope of Kilimanjaro, 5,000 feet above the sea, and at Bagalla 
in the Taita mountains, 3,500 feet. The mean aimual temperature of Mochi is 
06^ (June and July 00°, December and February 60°). The diurnal range 
amounts to 10°, and is most considerable in October and February (20°), least 
from April to July (10^). On no single occasion, during the whole of the year, 
did the temperature rise above 82"^, nor did it ever sink below 70°. liain fall« 
in every month, but is heaviest in April and May, and again from November 
to January, the total for the year apparently not exceeding 40 ins. 

At Sagalla, half-way between Kilimanjaro and the coast, the observations 
extend over ten months. The mean annual temperature is about 72° ; the mean 
diurnal range 21° ; the extremes recorded were 96*^ and 54°. 
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Climate of New Soath Wales.— Mr. II. C. Russell, F.R.S., in the second 
sdition of his work Physical Geography ami Climate of New South Wales, states 
^hat the colony has the most enjoyable climate, because it is beyond the limits 
)f tropical ^ heat, and yet within the influence of offsets from the Trade 
V^ds, which in summer blow upon the coast districts and make the 
temperattire mach lower than might be looked for in this latitude, and 
mnch lower than is experienced in corresponding latitudes in Europe. It 
seeniB that in works of reference, Australia generaJIy is credited with heat in 
BxceM of that due to its latitude. Mr. Russell quotes the temperature records 
di a number of stations in the colony, and shows that they compare favourably 
irith stations in Europe. Sydney, in latitude 34°, has a summer temperature 
)iily i'' wanner than Paris, which is in latitude 49*^. The usual difference for a 
'^gree in latitude is 1"^ in temperature, and therefore, if Sydney were as much 
iranner than Paris as its latitude alone would lead us to expect, its temperature 
ihould be 74°, i.e, 16° warmer than Paris, whereas it is only 4° warmer. 

The mean temperature of the colony, based on obserTations made at forty-five 
liations is 59°-5. 

The highest shade temperature recorded at Sydney was 106°'9, and the lowest 

Jo O. 

The western plains are subject to greater heat, caused no doubt by the sun's 
$reat power on treeless plains, and the almost total absence of cooling winds ; 
ind the air is also remarkably dry. 

The rainfall along the coast districts is very abundant, ranging from 45 ins. at 
3den to 76 ins. at Tweed River in the extreme north. At Sydney it is 50 ins. 
UoDg the top of the mountains the rainfall is from 30 to 40 ins., on the western 
Jopes from 20 to 30 ins., and over the flat country from 10 to 20 ins. 

The coast rains are often tropical in their character, and deposit water in such 
ibundance on the face of the mountains as to feed many rivers ; but these rains 
>n the abrupt rise of the mountains run down so ra{)idly that floods frequently 
"esnlt, and are now and then dangerous. The coast and the mountain rains 
iome from the eastward. The clouds coming in from the sea at a small altitude 
leposit abundant rains as thev travel over the mountains, for as they rise in 
ibedienceto well-known laws tfiey drop nearly- the whole of their rain, and then 
laWng passed over, as they descend tliey become gradually dry clouds over the 
vestem plains ; but when the force of the easterly current is over, and these 
slouds become subject to the usual drift from west to east, they have again to 
ise orer the mountains, and in doing so deposit moisture ; hence it is that the 
ireatem districts get a great deal of rain with Westerly winds. In the northern 
listricis tropical rains sometimes come from north-west or north-east. 

Severe Weather in tbe Atlantic, December 1892.— The Filoi Chart of 

\h€ North Atlantic Ocean for Febiniary 1B93 contains a map illustrating 
graphically tlie great size and severity of the hurricane of December 22nd, 1892, 
which covered the entire Atlantic from Labrador and Nova Scotia to Madeira, 
Portugal, and Ireland. A specially interesting feature of this storm is the fact 
that it has furnislied some of the lowest reliable barometer readings ever re- 
ported from the North Atlantic. One of the lowest readings was 27*75 ins. 
observed on board the Netherlands-American steamer tVerkendaniy in lat. 
39°-4r N. and long. 30°-4r W. 

All vessels arriving at New York from Kurope reported having experienced 
fierce fttorms, accompanied with intense cold. The deck of the Laurestiiuiy from 
Bremen, was covered with ice, which in some places was 2 ft. thick. The 
reasePs three compasses all froze in alcoliol baths. The French Transatlantic 
Company's steamer La Nornutndie arrived in harbour looking like a vessel from 
the Arctic Regions, being covered with ice from stem to stern. 

Wrecks in the North Atlantic— The U.S. Hydrographic Office has pub- 
lished a chart for the period of five years 1887-91, on which is graphically shown 
the localities where 950 vessels were wrecked on the Atlantic coast of North 
America, together with the positions of 332 abandoned vessels, of which 139 
were frequently reported and have their drift tracks plotted as far as the limits 
jf the chart will permit. In addition to these the Monthhf Pilot Charts and 
Weekly Bulletins show that there were in this same region and period 625 
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derelicts which could not be identified. These 625 unknown, with the 3312 
known derelictM make a total of 957 derelir*t8 during the five years, or an average 
of 16 for each month. A table of the drift of derelicts inaicates, as far as can 
be estimated from the number of days tlicse derelicts were floating, that the 
average time a derelict remains afloat is about 30 days, so that it is evident that 
there are at least 16 derelicts constantly afloat in this region. This average is 
probably underestimated, since it is based only on definite reliable reports, and 
no doubt there are many more which were not reported or were not seen. The 
Pilot Chart for February 1893, shows 45 derelicts afloat in the North Atlantic, 
25 of which were in the vicinity of the tracks of the transatlantic steamers. 

Lieut.-Commander Clover, the Hydrographer, states that the most reliable 
statistics show an average annual total loss of 2,172 vessels with 12,000 lives in 
the commerce of the world. The estimated value of the vessels and cargoes 
lost is about one hundred million dollars. 

Climate of South-eastern Alaska.— Prof. J. J. Stevenson, in a paper 
in the Scottish Geographical Magazine^ Vol. IX. p. 66, says that the climate of 
South-eastern Alaska, between 54*^*40' and 58°* IC N. lat, is a source of constant 
surprise to visitors from the Atlantic slope. It is true that Wrangel, at 56^*30' N, 
is but a few miles north of Edinburgh ; that Sitka, at 57° N, is more than ten 
miles south of Aberdeen, and that Juneau is twenty miles south of Pentland 
Firth ; but on the Atlantic coast of North America the same parallels pass 
through bleak and dismal Labrador, while on Hudson's Bay, at 57° N, 
lies Fort York, where the summer heat penetrates but a few feet below the 
surface. Yet on this west coast trees grow three thousand feet above the 
sea at Wrangel, and up to the mountain tops at Juneau. The rainfall is great, 
amounting to 103 ins. at Juneau, though it is less at Sitka directly on the 
ocean. The variation in temperature is not great ; the mercury rarely falls 
below ten degrees above zero at Sitka, and as seldom rises above 75°. The 
extremes are much greater on the mainland beyond the mountains, where the 
summer heat and winter cold are much more intense than immediately on the 
coast. 

The remarkable contrast between the Atlantic and Pacific coasts of NortlL-.^ 
America is due to the influence of the Kuro Siwo, or great Japanese current, whicl 
is similar to that of the Gulf Stream upon the west coast of Europe. And thei 
are many Doints of resemblance between the two streams. The Japanei 

current is divided by a cold northern current at about N. lat. 38°, and E. long i 

150'^ and fogs are produced by the contact, as they are when the C4ulf Stream 
meets the Labrador current in the North Atlantic. The Kamschatka oi 
northerly branch flows into fiehring's Sea and passes through Behring's Strait inl 
tliB Arctic Ocean, first striking the coast of Northern Alaska : the mild climat^^ 
of that coast is due to it, and possibly its influence on the ocean temperature hs 
much to do with the presence of fur-seals in Behring's Sea. The main body ol 
the stream crosses the ocean and reaches the American coast not far from thF==^ 
Straits of San Juan de Fuca, whence it flows southward to join the Greatf^ 
Northern Equatorial Current off Lower California. Many years ago, a junk with^ 
a cargo of beeswax was wrecked at the mouth of the Columbia River, and to thi^ 
day pieces of wax are thrown on the shore during severe storms. In 1888 » 
Japanese junk was wrecked ofl'Cape Flattery, and in the early ** sixties" anothea" 
was found in mid ocean by an American vessel on which the crew were taken to 
San Francisco. Distinct proof of a northerly branch from the main body is 
wanting ; but currents exist along the Alaskan coast the relations of which are 
perplexing, and would be explained best by the existence of such a northerly 
branch, with such eddies as must result from the configuration of the coast. It 
is said tliat a Japanese junk was blown into Sitka Harboar about seventy -five 
year^ ago and wrecked. The conditions at Sitka suggest the presence of a warm 
current not very far off to the west, for the average ramfall during fourteen years 
was 83-30 ins., the rainy days being 245 per annum. The temperature of the 
8Ui*face water at Sitka during August 1867 was 50°*5, the temperature of the air 
averaging 53°'4 ; but in October, when the cold weather from the snows wis 
coming down, the surface temperature had fallen to 41°, while that of the air 
was 44°. 
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It was not without hesitation that I accepted the invitation with which I 
was honoured by yonr Council to deliver a Lecture here this evening. I 
have no pretensions to be a meteorologist, and my acquaintance with the 
seience is unfortunately of a very meagre and imperfect description. But it 
has happened that in the course of my study of another science, that of 
Physics, I have from time to time come across certain facts and phenomena, 
some old, others more or less new, which seem to have a bearing upon 
meteorological questions, and I thought it might be of interest if I brought 
some of them to your notice, illustrating my remarks as {i\x as possible by 
experiments. 

Atmospheric EUchicity, — One of the earliest problems connected with the 
seience, and one which remains unsolved to the present day, concerns the 
origin of atmospheric electricity. All meteorologists are familiar with the 
fiust that the potential of the air is in general very different from that of the 
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earth, the air, or at least large bodies of it, being in a state of electrification 
— generally positive, sometimes negative — with regard to the earth ; and 
every one is familiar with the electrical effects which are occasionally pre- 
sented by a thunderstorm. But how the electrical condition is set up no 
one knows exactly, nor has anything been yet advanced which explains the 
matter satisfactorily. Among the causes which have been suggested may be 
mentioned the evaporation of water, the chemical action attending the growth 
of vegetation, the friction of air, especially when dust-laden, against the earth 
and the friction of particles of ice against particles of water in the clouds and' 
upper regions of the atmosphere. 

The first named of these possible causes, evaporation, which was also one 
of the earliest suggested, has had many supporters. There is no doubt 
whatever that violent evaporation is accompanied by electrical action, as may 
easily be shown by a very old experiment. 

There is projected upon the screen the image of an ordinary gold leaf 
electroscope. The two pieces of gold leaf are seen to hang side by side and 
close together from a conducting block of brass, the arrangement forming a 
somewhat sensitive apparatus for the detection of electrification. Thus if a 
stick of sealing wax, electrified by friction with flannel, is held near the 
instrument, the two gold leaves at once fly apart, their movement being due 
to mutual repulsion and giving evidence of electrification, A small tin pan 
containing some hot sand is now connected with the electroscope, and a 
few drops of water in which a little salt has been dissolved are poured upon 
the sand. Instantly the two gold leaves separate from each other, showing 
that the sand has become electrified — negatively, as we see by testing with 
the sealing wax, and therefore that the vapour which ascended was electrified 
positively. 

It will be noticed that this effect occurs only while the water is actuaUy 
boiling : when the sand is not hot enough to make the water boil there are 
no longer any signs of electrification. It has been objected, therefore 
that the electrification is not really produced by evaporation, but by the 
friction of small particles of ejected water, as in Armstrong's well-known 
hydro- electric machine. There is, however, reason to believe that electrical 
action does really occur at lower temperatures. Using a quadrant electro- 
meter, which is a far more sensitive instrument than the gold leaf electro- 
scope, I have found measurable effects even when the temperature of the 
moist sand had fallen to as low a point as 50^ C : and it appears from the 
experiments of Prof. Palmieri that appreciable electrification is produced 
when sea water contained in a small vessel is evaporated merely by the heat 
of the sun's rays. 

It is possible that more causes than one are operative in producing atmo- 
spheric electrification. The friction of the air against the earth, especially if 
dust laden, might have a powerful effect. How small an amount of friction 
is competent to produce sensible electrification may be shown in a striking 
manner by an experiment, which, though almost childishly simple, is I 
believe quite unknown. I have here a glass flask containing an ounce or 
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two of dry sand. Holding the flask at a short distance ahovc an insulated 
metal tray connected with the electroscope, I slowly pour the sand into the 
tray« The gold leaves, as you see, immediately begin to diverge, and in a 
few seconds become widely separated, the electrification being, as before, 
negative. The effect is no doubt to be attributed to the friction of the out- 
flowing sand against the neck of the glass bottle. This experiment would 
lead OS to expect that clouds of dust raised by the wind would be found to 
be electrified, and from observations made in the United States and referred 
to in Nature a week or two ago, this appears to be the case. 

Whatever the true cause or causes of atmospheric electrification may be, 
there is little doubt that our knowledge on the subject might be vastly 
increased by the aid of suitable experiments made upon a sufficiently large 
scale* The resources of an ordinary laboratory are inadequate, and, as 
Prof. Tait has said, the difficulties will probably be easily overcome by the 
first nation which will go to the expense of providing the necessary means. 

Thunderstorms, — ^Having granted some sufficient source of electrification, 
most of the ordinary phenomena of thunderstorms become easily intelligible. 
It was suspected nearly 200 years ago that the flashes of light and crack- 
ling sounds produced when a glass rod was rubbed with a piece of silk were 
of the same nature as lightning and thunder, and after the invention of the 
electrical machine and the Ley den jar this idea received strong confirmation. 
The apparatus that I have on the table is rather small for demonstration 
before an audience, yet the cflects of light and sound that attend the dis- 
charge of these two half-gallon Leyden jars cannot fail to suggest to the most 
unimaginative mind the phenomena of thunder and lightning. The essential 
identity of the artificial electric spark with the natural lightning flash was 
conclusively established by the famous kite flying experiments of Franklin, 
and in these days we are apt to forgot that there was ever room for doubt on 
the snbject. 

lAghtning Flashes. — We are indebted in part to. recent improvements in 
the art of photography, and in part to the energy of the Council of this 
Society in collecting and drawing attention to lightning photographs, for 
a very complete revolution in our notions as to the form of a flash of light- 
ning. Artists have hitherto been accustomed to indicate lightnmg by a kind 
of conventional S3anbol, which bears no resemblance whatever to anything in 
nature. The s3rmbol generally takes the form of a number of perfectly 
straight lines arranged in a zig-zag, such as you see in the example of what 
may be called artistic lightning which is now projected upon the screen. 

The various forms of real lightning flashes, as revealed by photography, 
are no doubt familiar to most Fellows of the Royal Meteorological Society, 
and I will not detain you by exhibiting more than a few specimens. What 
may be called a normal lightning flash is a stream of light which takes a 
■innous and wavering course, very like that of a river as shown upon a map : 
it rarely happens that any considerable portion of the stream is perfectly 
straight. [Three photographs of normal flashes were shown upon the 
screen.] 
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The next photograph represent! a spark about three inehes in length, 
given by a small electrical machine. Its resemblance to the lightning flashes 
is very striking. 

Photographs show that the normal type of flash is subject to several modi- 
fications. These have been classed as branched, beaded, meandering or 
knotted, ribbon, and *' dark '' lightning. 

A branched or ramified flash occurs probably when the electrical discharge 
is incomplete, and consequently feeble. The appearance along a flash of a 
number of lustrous beads, really due to abrupt Y-shaped indentations, seems 
on the other hand to indicate a discharge of unusual density ; a similar appear- 
ance being often seen in a machine spark when the distance between the ter- 
minals is short and largo Lcyden jars are used. The so-called " meandering " 
variety, presenting sometimes the form of a nearly closed loop, or even a 
complete knot, owes its curious feature simply to an optical illusion : it 
occurs when the general direction of the discharge is in the observer's line of 
vision, and the difi'erent portions which seem to approach or cross each 
other may, in fact, be very far apart. The broad or ribbon-like form which 
distinguishes some photographs of lightning is to be attributed to unsteadi- 
ness of the camera, but the efiect would only be produced in cases where 
there happened to be a multiple discharge, a series of two or more flashes tak- 
ing exactly the same path. The efiect of a very narrow ribbon may, however, 
sometimes be due to successive reflections between the surfaces of the lenses 
or sides of the sensitive plate. Photographs of the machine spark exhibit a 
similar phenomenon when the light is made to fall obliquely upon the lens, 
one edge of the image being in such cases quite sharp and the other hazy and 
ill-defined. The '* dark *' or black fiash seen in many photographs has been 
shown by Mr. Clayden to be the result of a chemical or photographic action. 
If the sensitive plate has been exposed to the action of light after the image of a 
flash has been impressed upon it, this image will on development often come 
out black instead of white. Such a reversal never takes place if the camera 
lens is covered immediately after the occurrence of a flash. [Lantern photo- 
graphs of various forms of lightning and machine sparks were exhibited.] 

It is not always very easy to distinguish the form of a lightning flash, on 
account partly of its brilliancy and partly of its extremely short duration. 
Perhaps this is the reason why common notions on the subject are so vague 
and erroneous. Even a bright machine spark, when looked at directly, 
presents the same difficulty to some extent, and its peculiarities are more 
easily observed if it is looked at through a piece of tinted glass, or if it 
image is projected by means of a lens upon a screen. 

I have here an arrangement for doing this, and the result with a series 
discharges from large Leyden jars is very striking. The similarity of f 
luminous images upon the screen to the lightning flashes, as representee' 
the photographs, must be evident to all. I believe this beautiful experin 
was first publicly exhibited by your former President, Dr. Marcet. 

Another way of showing the form of the discharge upon a large scale 
with correspondingly diminished brightness is afibrded by the pic 
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apparatus now before yon, whieh has been called a ** lightning board." 
The board, which is abont five feet in length, is covered on one side with 
tinfoil, divided into little pieces about r^ inch square by longitudinal and 
transverse cuts ; or the board may be covered, as suggested by Mr. 
Wimshnrst, with the material known as bronze paper. A machine which 
will give a spark not more than an inch or two long in air will produce a 
discharge along the whole length of the board, its form, as before, bearing a 
remarkable resemblance to that of lightnmg. A board prepared in a some- 
what similar manner and coated with a suitable phosphorescent substance, 
SQch as sulphide of calcium, affords us the means of illustrating in a crude 
bat effective manner the phosphorescence which seems to be exhibited by air 
through which a lightning flash has passed.^ 

Duration of Flash, ^ Alihoxxgh the duration of a single flash of lightning 
appears to the eye never to be less than an eighth or tenth part of a second, 
this appearance is illusory. It is caused by what is known as the persis* 
ience of vision, in virtue of which a sufficiently strong luminous impression 
will continue for a certain time after the exciting cause has ceased to act* 
In spite of ocular evidence to the contrary, there is excellent reason for belieV'^ 
ing that a single lightning discharge is always completed in less than the ten* 
thousandth part of a second. This is proved by observations made with an 
instrument like that before you. It consists of a disc of metal or cardboard 
divided radially into a number of equal parts, which are painted alternately 
black and white. When this disc is caused to rotate rapidly, it appears in a 
steady light to be of a uniform gray colour ; but when viewed by the illumi- 
nation of a lightning flash, the separate sectors are seen as clearly and dis« 
tinctly as if the disc were at rest. Only when the rotation is so rapid that 
the disc makes about 200 turns in a seecond, the lines of demarcation 
between the black and white portions appear to be blurred, showing that 
although the period of illumination is exceedingly short, the flash is not 
absolutely instantaneous. 

We may repeat this experiment with the light afforded by the Leyden jar 
discharge, and it will be seen that with every spark that passes the black 
and white partitions of the revolving disc flash out with startling distinctnessi 
just as if the motion had for an instant altogether ceased. The fact is that 
the disc had not time to move perceptibly during the exceedingly brief period 
of illumination which the spark afforded. 

Flicker of Lightning, — The quivering or flickering character of the illumina- 
tion produced by a lightning flash must have been noticed by every one* 
This peculiar effect is often due to the multiple discharge, of which mention 
has already been made. The first flash seems to cause a temporary diminu* 
tion of the resistance of the air along its path, and exactly the same path is 
accordingly taken by two or three more flashes in rapid succession. Some* 
times, however, I believe the phenomenon is a purely subjective one, depend- 

^ BiCr. Clayden has suggested that this apparent phosphorescence may be due to the 
burning of nitrogen. Prof. Dewar bas, however, shown that oiygen is a phospbores- 
etni substanoe. 
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pon a certain physiological reaction of the optic nerve. If we 

amps in a room which is brightly illuminated by the electric l^i» 

after a short interyal of darkness, lasting for rather leas than a secondy we 

i become conscious of a feeble luminosity which may endure for another 

tion of a second. I notice this every night when I put out the elecirio 

ips in my bedroom. Or if we gaze at a gas flame and then suddenly tam 

>ut, a distinct but transient image of the flame will in a short time re* 

pear. It is, however, by no means easy to detect these effects without 

actice, because they belong to a class of impressions which we habftoftUj 

ain ourselves to disregard. But by means of a little device which I pub- 

ished a few years ago, they may be easily demonstrated to almost any one. 

The apparatus used for the purpose is upon the table. It consists of * 
vacuum tube mounted in the usual way upon a horizontal axis oapable of 
rotation. The tube is illuminated by a rapid succession of discharges from 
an induction coil, and when the axis is turned quickly the images due to the 
separate discharges, which, if the tube were at rest, would be superposed 
and appear as one, are caused to occupy difierent portions of the retina, the 
result being the well known appearance of a gorgeous revolving star. Bat if 
the tube is made to rotate very slowly, at the rate of about one turn in two 
or three seconds, there occurs a difierent and very curious phenomenon. 
The luminous images of the tube are now almost superposed, forming a 
bunch which is slightly spread out at the two ends. But about 40° behind 
the bunch, and separated from it by a clear space of darkness, comes a ghost. 
This ghost is in shape an exact reproduction of the tube. It is very dearly 
defined, and though its luminosity is feeble, it can no doubt be easily seen 
by most of those present. The varied colours of the original are, however, 
lost, the whole of the phantom tube being of a uniform gray tint. If the 
rotation is stopped the ghost still moves steadily on, until it reaches the 
luminous tube, with which it coalesces and so disappears. 

It is hardly necessary to point out that the phenomenon of the ghost is 
due to a succession of after-images which are perceived a short time after the 
retina has been impressed by the flashes from the vacuum tube, and a 
similar physiological action, I think, explains in many cases the apparent 
reduplication of a single flash of lightning. 

Lightning Conductors, — Ever since the time of Franklin it has been cus* 
tomary to make use of long, pointed metallic rods for the purpose of protect- 
ing important buildings from damage by lightning, and until a year or two 
ago, when the question was taken up by Dr. Lodge, it was always taught by 
the ** older electricians,'* as he calls them, that a lightning rod, if well made, 
oi[.sufScient size and height and properly connected to earth, afforded practi- 
cally perfect security over a limited area. The function of the rod was 
supposed to be not so much to receive the shock of a lightning flash as to 
prevent a flash from occurring at all in the neighbourhood of the protected 
building, by promoting the silent discharge of electricity between the storm 
cloud and the earth. 
Before me are two wooden boards covered with tinfoil. One rests upon Qie 
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tBbkf from which, however, it is insulated : this we will take to represent 

^e oarth. The other is supported horizontally by glass rods at a distance 

0/ about a foot above the first : this represents a cloud. The earth and the 

ciond are respectively connected with the two terminals of the Wimshurst 

electrical machine : each terminal of the machine is also connected with the 

ianeT coating of a large Leyden jar, the outer coatings of the two jars being 

joined together by a piece of wire. We proceed, in Lodge's manner, to 

eroct a building upon the earth. This we do by placing upon the lower 

bo^urd a little article formed of a piece of brass rod having a brass ball 

atf:^2ched to one of its ends and a wooden foot to the other. The rod stands 

in. £ui upright position upon the foot, the total height from ball to foot being 

al>out seven inches. We may, if we please, suppose this to be a church 

st^i'^sple. When now we work the Wimshurst machine we get a scries of 

po^^erful and noisy flashes passing between the cloud and the steeple, each of 

wli-£ch might do terrible damage. 

J^ni if we place near the steeple another upright rod having a needle point 

atr i.i8 upper end, to serve as a lightning conductor, the flashes at once cease. 

Ko^ever vigorously we work the machine there is no longer any visible 

eOfect. The fact is that all the electricity is silently and harmlessly dis* 

c\xajged as quickly as it is generated. In such a case as is at present 

^presented by this model, the efficacy of a lightning conductor would be 

®^^lete. This is what Dr. Lodge calls the case of " steady strain," and it 

^^^^^8 when the thunder cloud has moved from a distance into its position 

above the steeple, so that the strain in the air has been of gradual growth. 

■^nis, according to Dr. Lodge, is the only kind of lightning discharge which 

^^ ever contemplated by the older electricians. 

-^ut suppose that a harmless uncharged cloud which might bo hovering 
^ve the steeple were to suddenly receive an overflowing charge by a 
^^ from another more distant cloud. There would then be no time for any 
o^'^Ual reHef of the strain by means of the lightning conductor, and either 
steeple or the conductor itself would infallibly be struck by a flash from 
OTerflowing cloud. 

^Q can easily imitate this condition of things by altering the electrical 

. ^^ections in our model. We join the cloud and the earth to the outer 

^Viad of the inner coatings of the Leyden jars, and substitute a wet string 

, ^he brass rod connecting their outer coatings. We also bring the dis- 

. ^^ging terminals of the machine within two or three inches of each other. 

77^^ DOW when the handle is turned no electricity whatever passes to the 

M ^oil covered boards until the moment when there is a spark between the 

^^inals of the machine: then the two boards become instantly charged, and 

^ ^8 instantly discharged by a flash between the steeple and the cloud. With 

1, ^^5^ spark that you see between the terminals the steeple sustains a 

^*^txiing stroke. Placing the needle -pointed lightning rod beside the steeple, 

^ txow And that it is powerless to prevent the flashes : they go on just as 

^Pidly as before, striking sometimes the steeple, sometimes the lightning 

^^) sometimes both at once. This case, which I think Dr. Lodge was un- 
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doabtcdly the first to call attention to in connection with thanderstorms, ifl 
called by him the case of ** impulsive rush.'* 

The occurrence of an " impulsive rush " flash then cannot be warded off by a 
lightning rod. The most that such a rod can do is to divert the shock of the 
discharge from the building to itself. But even so the lightning may do con- 
siderable damage ; because a conductor cannot possibly be made so much the 
easiest path that all others are protected. A disruptive discharge of 
electricity is far from being subject to the laws of resistance which apply to 
steady currents. 

Mr. Preece, who claims to be personally acquainted with half-a-million 
lightning conductors, warmly opposed the views of Dr. Lodge when they 
were first put forward ; and has returned to the charge in^his recent Presidential 
Address to the Institution of Electrical Engineers. ** Dr. Lodge's views," 
he says, " have not received general acceptance, for they are contrary to &ct 
and to experience.'' No doubt Dr. Lodge will have something to say to this 
in due course.^ 

Meantime the conclusion appears to be this. Li all cases of '' steady 
strain," in which a charged cloud approaching from a distance might inflict 
serious injury upon an unprotected building, a well made and properly 
earthed lightning rod of the ordinary form constitutes an absolate safe- 
guard. 

In a case of ** impulsive rush " (if such a thing is possible in nature, as I 
think cannot bo doubted) the lightning rod may often be of use in bearing the 
brunt of the discharge, though sometimes the lightning will take no notice 
whatever of it, striking the building and altogether neglecting the rod ; and 
it is even possible that a high rod might attract or determine a destructives 
discharge, which without its presence might not have occurred at all* 
Although, therefore, such a rod may in many cases, probably in a larg» 
majority, be of the greatest service, it cannot be depended upon as affording 
perfect immunity from risk, and the assumption always made by the ** older 
electricians " that damage by lightning is in itself conclusive evidence of some 
imperfection in the lightning rod, is an unfounded one. 

Darkness of Thunder Clouds, — Every one has noticed how dense and dark 
a thunder cloud often is. It sometimes shuts out daylight almost as if it 
were a solid substance, and the glimmer that penetrates it is generally dis- 
tinguished by a lurid copper-coloured tint. It appears to me that certain 
experiments upon the electrification of steam, made by the late Robert 
Helmholtz and afterwards by myself, go some way towards explaining these 
peculiarities. 

We boil a little water in a tin bottle, and allow the steam to issue from a 
nozzle at the end of a glass tube which passes through the cork. The 
shadow of the steam jet is cast upon a white screen by a powerful lime light, 
and we see that it is of feeble intensity, being ahnost transparent, and of a 

1 Dr. Lodge has since dealt with Mr. Preece's statement in a letter pabllahed in 
Nature^ April 6th. 
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neuiral tint, unaccompanied by any trace of decided colour. A small bundle 
of needles connected by a wire with the electrical machine is placed with the 
points directed towards the base of the jet, and when the machine is worked 
there is a discharge of electricity into the steam. 

A very striking effect attends this discharge. The shadow of the steam at 
once becomes intensely dark : it is, however, not quite black, but of a well 
marked reddish brown tinge. When the electric arc light is used instead of 
the lime light the resemblance of the colour to that of a thunder cloud is 
eyen more striking, and it is difficult to resist the belief that its origin is in 
both cases due in some manner to electrical action. 

The explanation of this phenomenon, which, with some hesitation, I ven- 
tured to offer two or three years ago, is that electrification has the effect of 
increasing the size of the little particles of water contained in the steam jet» 
When the jet is unelectrified most of these particles are small in relation to a 
wave length of light, and are quickly evaporated in the surrounding air 
without ever having become visible : under the infiuenco of electrification 
they become larger, many of them attaining a diameter of something like a 
fifty-thousandth part of an inch ; they therefore obstruct and scatter the 
more refrangible constituents of the light, allowmg only those of consider 
able wave length to pass unimpeded. Hence the reddish brown colour. 

The way in which this result is brought about, I thought, in the light of 
Lord Bayleigh's experiments upon water drops, to be as follows : — The 
immense number of little water particles contained in the jet, some perhaps 
80 small as to consist of only a few molecules, must frequently come into 
collision with one another. In ordinary circumstances they rebound after 
colliding, but when electrified the colliding particles coalesce, thus forming 
larger drops. 

This explanation is no doubt open to some objection, and Mr. Aitken, who 
b an exceedingly high authority on all matters relating to cloudy condensation, 
has recently stated that he does not agree with it. In fact he has arrived at 
the exactly opposite conclusion, that the water particles in the electrified jet 
are of smaller and not of larger size, being at the same time correspondingly 
increased in number. He thinks that the effect is similar to that observed 
when a water jet is electrified strongly instead of feebly (as in the experiment 
of Lord Rayleigh just now referred to), the small particles being prevented 
by mutual repulsion, consequent upon similar electrification, from coalescing 
into larger ones as they do under ordinary conditions. 

I have said that my own explanation is not altogether satisfactory, but, 
with all respect, I cannot help thinking that Mr. Aitken's is distinctly less 
80» Of other explanations that have been put forward, I may mention the 
one which attributes the condensation to the agency of minute particles of 
metal thrown off by the electrodes, and the ingenious hypothesis of Robert 
Helmholtz that it is due to molecular shock resulting from the violent re- 
combination of atoms of oxygen and nitrogen which have been dissociated by 
electrical action. More work must, however, be done upon the subject 
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before we can have any certain knowledge as to the cause of this abnonnal 
condensation.* 

Lar^e Rain Drops, — The experiment of Lord Raylejgh, which I have more 
than once mentioned, is itself of great interest from a meteorological point of 
view, accounting as it does for the large size of the rain drops which fall 
during a thunder shower. 

A jet of water two or three feet high is made to issue in a nearly vertical 
direction from a small nozzle. The shadow of the jet is thrown upon the 
screen, so that all in the room can see it. At a certain distance above the 
nozzle the stream of water is found to break up into separate drops, which 
collide with one another and rebounding after collision become scattered over 
a considerable space. But when the jet is exposed to the influence of an 
.electrified substance, such as a rubbed stick of sealing wax, the colliding 
drops no longer rebound but coalesce, and the entire stream of water, both 
ascending and descending, appears to become nearly coherent, while the 
character of the sound which it makes as it falls into the pan placed to re- 
ceive it is entirely changed. 

In this case the electrical influence is comparatively feeble. If we increase 
it by holding the knob of a charged Leyden jar close to the jet, the effect is 
exactly reversed. The colliding drops no longer coalesce, but are scattered 
even more widely than when the jet is unelectrifled. It is upon this latter 
observation that Mr. Aitken bases his explanation of the steam jet phe- — 
nomenon. 

Colour of the Sky. — I propose in conclusion to say a few words with -^ 

regard to a problem which for a long time eluded all attempts at its solu 

tion : — What is the cause of the blue colour of the sky ? It is now a welLK- 
ascertained fact that this magnificent tint is almost, if not entirely, dae to Uu 
scattering of light by the minute particles of dust which even the purest 
contains. If there were no dust the sky would be nearly, if not quite, 
black by day as it is by night. Yet so tiny are the particles concerned ii 
producing the efiect in question that, as Prof. Tyndall has said, there is 
doubt that a sky quite as vast as ours and as good in appearance could 
formed from a quantity of matter wliich might be held in the hollow of the 
hand. 

White light, such as issues from the sun, is known to be composed of & 
mixture of rays of difi'crent tints and different wave lengths : the waves of 
violet and blue light are the shortest, then come in order of length waves of 
green, yellow, orange, and red light, the last named being the largest. A 
large proportion of the dust particles in the upper air are of such small 
dimensions that they are able to reflect and scatter only the shorter waves of 

^ Experiments made since the date of the lecture have convinoed me that both my 
own explanation and that of Mr. Aitken are entirely 'Wrong. It now seems to me 
highly probable that the phenomenon is in some way due to the electrical dissociatioD 
of the atmospheric gases, as suggested by R. Helmholtz. That it is an effect of dost 
nuclei is perhaps not absolutely disproved, but in the light of the new experiments 
fluoh an explanation appears to be a barely possible one. 



klbl^lLL— 'SOkS MSTSOBOLOOIOAL PBOBLBMS. itl 

light, those associated with the colours violet and blue : they are not suffi- 
ciently large to offer any material obstruction to the longer waves, which 
accordingly travel onwards unimpeded. The result is that while the whole 
of the atmosphere illuminated by the sun glows with a bluish lighti the sun 
itself appears to be less blue, or, what is optically the same thing, more 
yellow, than it would if the air were perfectly dust free. When the sun is 
observed through a great thickness of air, as is the case when it approaches 
the horizon, its yellow tint is perfectly distinct and cannot escape notice. 
The colour of the setting sun is nearly always yellow or orange, or, when the 
atmospheric particles are unusually large and numerous, it may be even 
red. 

I will take the liberty of showing you a rather old experiment which well 
iilostrates the fact that small particles of matter appear blue by reflected 
liC^t. 

Into this large beaker of water I drop a small quantity of mastic varnish, 
and stir up the liquid with a glass rod. The mastic is precipitated from the 
alcoholic solution, and dispersed through the water in the form of exceedingly 
minute solid particles. When the beaker is illuminated by a strong beam of 
light directed upwards from beneath it, the liquid assumes a beautiful sky- 
Uue tint. But if we place the magnesium lamp behind the vessel, the colour 
of the light transmitted is seen to be yellow. 

Ci^tain Abney has devised a very pretty experiment for illustrating the 
e£Ei0ct of sunset colours. The sun is represented by a disc of light about two 
feet in diameter, which is projected upon the screen by the lantern. In the 
path of the beam is placed a glass cell containing a solution of hyposulphite 
^ soda, into which a little weak hydrochloric acid has just been dropped. The 
son at present appears as at midday, and is sensibly white. The acid, how- 
ever, eauses the gradual precipitation of small particles of sulphur from the 
eolation, and as these increase in number the sun assumes a golden yellow 
tint, and we may imagine that it is approaching the horizon. Soon the 
yellow passes into orange, the orange into red, and Anally the sun disappears, 
letting, as you may imagine, in a bank of clouds. 
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THE DIRECTION OF THE WIND OVER THE BRITISH 

ISLES, 1876-80. 

By FRANCIS CAMPBELL BAYARD, LL.M., F.B.Met.Soc. 

(Plates IX.-XI.) 



[Rcceivod February 2l6t.— Read April I9ih, 1898.] 

This paper is as far as possible a reduction, on a unifonn plan, of obserra- 
tioDs of the Direction of the Wind over the British Isles, made twice a day, 
between the hours of 8 and 10 a.m. and 8 and 10 p.m., at 70 stations 
during the lustrum 1876-80. These stations comprise nearly, if not quite, 
all the records accessible ; and the date mentioned may be taken as the starting 
point at which large masses of trustworthy observations of different 
meteorological elements, made on a uniform plan, with competent observers 
and trustworthy instruments, first become available for comparison. To get 
together these records and work them out has occupied most of my leisure 
hours during the past 4 years, and in the course of it I made a dis- 
covery which considerably surprised me. It was as follows : I applied 
to the Trinity House, London, and to the Commissioners of Irish Lights, 
Dublin, for copies of the records kept at their respective lighthouses and 
lightships, and though the greatest courtesy was shown to me by each of 
these bodies, I found, that the whole of the Trinity House Records had been 
destroyed — they are pulped at the end of every five years — and with respect 
to those of the Irish Light Commission, the only records which had been 
preserved are those included in this paper, 8 in number, the originals of 
which were sent to me. I cannot help thinking that records of such value 
should be permanently retained. 

The 70 records given in Table U. consist of (1) the 9 a.m. a^d 9 p.m. 
records of 12 anemometers, and of the hourly readings of the Greenwich 
aueuiumetor ; (2) the 8 a.m. and 8 p.m. observations at the 8 Irish Li^^t- 
ship stations ; and (8) the records of 49 Second Order stations, 48 of which 
are the records uf observations at 9 a.m. and 9 p.m., and 1, viz. Durham, 
where the observations aie taken at 10 a.m. and 10 p.m. Such interpola- 
tions as were necessary, which in no case exceeded six months in the whole 
five years, were made by the authority responsible for the respective records, 
with the exception of those in the records of the Irish lightships, which were 
made by myself, from comparison with the records from a^acent stations, 
combined with the wind directions of tlie l>aily Weather Charts of the 
Meteorological Office. 

From these records the monthly and yearly percentages of the winds given 
in the Tables have been obtained. They were made as follows : For every 
month the winds were tabulated and reduced to 8 directions, with a column for 
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calms; the 5 months, say 5 Januaries, were added together according 
to the different winds and the calms, and then each column of addition was 
divided hy the total of all the columns for the percentages. The yearly per- 
centage was obtained by adding together the percentage of every separate 
wind and dividing by 12. From the percentages thus obtained the wind roses 
on charts accompanying this paper were drawn to scale. (Plates IX. -XL) 

In considering the charts for the general direction of the wind, a few pre- 
liminary remarks seem to be required. With respect to the stations on the 
sea coast, it will be noticed that, with but few exceptions, the different winds 
on the side fiftcing the sea have very simQar percentages, the result, no 
doubt, of the winds having come over a considerable stretch of flat surface, 
for the winds, having nothing to deflect them, would, it would seem, not vary 
much in direction. The directions of the wind at the stations on the land 
side of the sea coast and further inland seem to be greatly interfered with by 
the different hills and valleys, which appear to influence the course of the 
wind at even our highest stations, viz. Dartmoor, Buxton, and Braemar. 
There is also a difference between the results at stations where an ane- 
mometer is used, and those where eye observations alone are taken, for in 
the former there is a regularity, probably due partly to the necessary self- 
recording machinery, and partly to the method of tabulation adopted, viz. 
taking a mean of the curve between a few minutes before and a few minutes 
after each hour, which is entirely absent at the stations where eye observa- 
tions alone are taken. And lastly, at the majority of the stations the calms 
have a large percentage, a fact which will deserve much further investi- 
gation. 

The charts accompanying this paper are Ave in number, one for each of 
the months of January, April, July, and October, and one for the year. 
They contain, with but few exceptions, where the records of certain stations 
are omitted owing to their close proximity to other stations, the whole of the 
records for those months and the year of the stations mentioned in Table I. 
I propose to deal with each of these charts separately, and, without compli- 
cating the paper with records of pressure and temperature, shall endeavour to 
give some general idea of the direction of the wind over the British Isles. 
Should it at any time be thought advisable, it will be a comparatively easy 
task to construct similar charts for the remaining months from Table II. 

Januaby. 

On looking at this chart it will be seen that the prevalent wind in the west 
is the South wind, which becomes a South-west wind when going round the 
south-east coast of Ireland, changing again into a South wind in the Ii'ish 
Channel. A similar state of things seems to occur on the south-east coast 
of England. With these preliminary remarks we shall turn from the sea 
coast to the country itself, and a glance at the chart at once shows how 
difficult it is to say what are the prevailing winds in a hilly country. In 
Scotland the prevailing winds appear to be South-south-west and West, 
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with a large proportion of East and South-east winds at oertain stations, 
notably at the Butt of Lewis, Lairg, Qlenalmond, Glasgow, AxmantiD, 
Eallabus, Mull of Eintyre, St. Abb's Head, Cargen, and Moll of Galtoway. 
In Ireland the prevailing winds appear to be West, South-west, South, and 
South-east, the Westerly winds at Dublin being specially noticeable. In 
Wales the prevailing winds appear to be West, South-west, Sonth, South- 
east, and East, the Easterly winds being noticeable. If we now tarn to 
England it will be noticed that throughout the country the South-west wind 
is the prevalent one, and combined with this wind there are others varymg 
according to the situation of the station, viz. West and South winds in the 
north of England, and North-west, West, South-east, East, and North-east 
in the centre of England and along our east, south-east, and sonth eoasts. 
In the Isle of Man the winds in the north appear to resemble tiie winds of 
the Mull of Galloway, but in the south there does not seem to be very much 
variety in their percentages. In Jersey the prevailing wind is East with 
somewhat large amounts of North-east, South, and South-west winds. I 
would call attention to the very small variety m the wind percentages at 
Falmouth. 

Apbil. 

This chart presents rather a singular appearance, for at Valencia, in the 
west of Ireland, there is little variety in the wmd percentages, but in the 
south-east of Ireland the percentages of the South-west and North-east 
winds are the largest and are about equal, but further north along the bish 
Channel the South-east winds are decidedly prevalent, changing to South 
further northward. A similar state of winds appears to prevail on the south- 
east and east of England, and on the east of Scotland. Turning now to 
Scotland, we have in the Shetlands winds from the North, North-east, East, 
South-east, and South, which, with variations in detail, seem to be generally 
prevalent throughout the country except at the more inland stations, where 
there is also a large percentage of West and South-west winds. The per- 
centages of the winds on the east coast of Scotland deserve attention, and it 
would appear that the comparatively large variations in these percentages an 
not wholly due to the mountainous country on the west and south-west of the 
stations. In Ireland there is but little difference between the percentages of 
wind from any quarter, though the prevailing winds on the east and south 
coasts seem to come more from the South-west and North-east, and at Dublin 
from the West and East, than from any other quarter. In Wales there is, as 
far as we can tell from the data employed, a prevailing wmd from the East, but 
this is combined with a Southerly wmd at Holyhead, and a Westerly one at 
Llandudno. In the north of England there are North-east, East, and South- 
east winds, which, in the south, are gradually joined by winds from the 
North-west, West, and South-west. In the Isle of Man the winds are North- 
east, East, and South-east, with a moderate percentage of West in the north 
of the island, and of North and South in the south. In Jersey the prevailing 
winds are North-east and South-west, with a moderate percentage of Souft 
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and West. The comparatively uniform appearance of the wind percentages 
at Falmouth is again noticeable. 

July. 

In considering this chart there seems to be a singular variation in the 
wind percentages in the Irish Channel. In the south of Ireland the winds 
ire North, North-west, and West ; in the south-cast the winds are North- 
west, West, and South-west, but as we go up the channel the percentage of 
South-west wind gradually becomes smaller until we come to the Mull of 
Kintyre, firom which station the percentage gradually increases as we go 
north along the west coast of Scotland. On the south and east coasts of 
England and the east coast of Scotland the winds are rather different, for 
there seems to he at nearly all the stations a fairly large percentage of South- 
west winds combined with winds from the West and North-west. On looking 
at the chart without special reference to the sea coast winds just referred to, 
we shall be struck with its fairly uniform appearance in that the prevailing 
winds, with but few exceptions, are from North rvt West to South all over the 
British Isles. In Scotland the exceptions are at Sand wick, Isle of May, St. 
Abb's Head, and Mull of Kintyre, where there is rather a large percentage of 
South-east wind ; at Scourie, Lairg, Tarbctness, Arbroath, Glenalmond, Isle 
of May, Edinburgh, Airds, Annanhill, and Gargen, where there is a moderate 
percentage of Easterly wind, and at the Butt of Lewis, Braemar, and Callton- 
Mor, where there is a large one of North-east wind. The same prevailing 
winds occur also in the Isle of Man and in Ireland, except tliat in the latter 
there is rather a large percentage of East and North-east winds at the east 
eoast Lightship stations. In Wales and England there arc the same general 
fi&atores, the only exceptions being the moderate percentage of North- east 
wind at Hull, Hillington, Uppingham, Leicester, Oscott, Ramsgato, and 
Hastings. In Jersey the winds are similar to those of the rest of tlie country'. 

October. 

This chart has a very singular appearance, and presents great difficulty. 
If we consider the winds in the Irish Channel we perceive that, though all 
the southern stations agree in having only a small percentage of South-cast 
wind, each separate station has its own prevailing wind, which varies from 
North-west via West to South. When, however, we come to the Isle of Man 
and go north by the Mull of Kintyre, we have a large percentage of South- 
east and South winds combined with winds from other quarters, and as we go 
still further north along the west coast of Scotland, we find that the prevailing 
winds are South and West. If we now consider the winds on the south-cast 
and east of England, and the east of Scotland, we find that there is a fairly 
large percentage of South and South-west winds at most of the stations, 
these winds being combined with others. If we now turn to the chart and 
consider it without special reference to the sea coast winds, it would appear 
that, subject to the very notable exceptions to be mentioned furtlier on, all 
over the British Isles winds of a Westerly type. North-west to South-west, 
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TABLB I.— LuT or Butiohi. 
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North Unet, Shetland latee 
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■re BUM prevalent than those of an Easterly type, North-east to South-east. 

W It TOild also appear that, as we move from north to south, the Westerly type 

I of wind ohangeB almost imperceptibly to the Easterly type, and that this 

I ehtage goes on thronghont the British Isles. In Scotland I wish to call 

I attention to the vinds at Sconrie, Lairg, Edinbnrgh, sjid Annanhill, where 

the diSsrent percentages show great irrogtilArities. The Irish stations call for 

"o putienlar remarks beyond the general ones already made, escept that the 

P^nantage of Westerly wind at Dablin appears large. Wales also does not 

^vi ftir much comment, with the exception of pointing ont the curious differ- 

''^ in the prevailing winds of two stations so near to one another as 

"mdiidno and Bidston. The winds over England call for no remarks beyond 

^'^ general ones already mentioned, except that the percentages of the different 

^inds at Falmouth seem to be very uniform. In Jersey the prevailing winds 

^'^ Easterly and North-easterly, with a moderate percentage of Soath-wcst. 

The Yeab. 
Thia chart, thoagb praetjcally a rtmmc of the percentages in the pre- 
**Qns charts, combined with the percentages of the remaining months, 
^^ows some characteristic features which U is worth while to notice. 
''-'M percentages of the different winds at Valencia, with the exception 
^* those for East and North-east winds, are tolerably uniform, bat as we 
^^Xne into the Irish Channel round the south and south-east of Ireland, we 
*^e that the percentage of the South-west winds becomes rather large and 
^*«wise that of the West wind. As we go further north we find the percen- 
~*ee of the Bonth wind, and then that for the South-east wind, gradually 
^^^crease to the detriment of the percentages of the other winds, and then as 
^« go north along the west coast of Scotland we have the South-cast wind 
*^i«appearing gradnally and the percentages of South- south -west sjid West 
^luds increasing. Along the south and south-cast coasts of England and the 
^^Bt coast of Scotland a very similar variation of winds, with few exceptions, 
*4^kes place. On looking at the chart, as a whole, we see that in Scotland 
"^ Northerly winds have a larger percentage than in England, Wales, and 
nr OBEUf — mL. xpc M 
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rtStSiA, and that this percentage is greater at the sea-coaat stations than at 
le inland ones. Easterly winds, that is winds from North-east to Sonth- 
ist, have a moderate percentage throughout the British Isles ; and finally 
16 Westerly winds, that is winds from North-nest to Sonth-west, have the 
rgest percentage of all winds, though this does not much exceed the por- 
intage of the Easterly winds except at a few favoured placeB. 
Id eondasion, I may add that, though the poriod dealt nith in this paper 
B short one, I cannot help thinking that the question of the direction of 
le wind and its inflncnoe on our climate and health will become one of the 
ost important problems of meteorological science to bo investigated in tho 
Mr ftatnre, a view which is confirmed by the inspection of the charts and 
is &ot0 which I have enumerated above, and I shall feel amply repaid if I 
m indnc« anyone to go on with this investigation. This paper has only 
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dealt with the direction of the wmd, but there is another qneation conneeied 
with this branch of oar science, and that is the force of the wind, bat for the 
present this cannot be undertaken. 

I have to express my gratitude to all those who have so kindly aided me— - 
to. the Corporation of the Trinity House, the Commissioners of Norttiem 
Lights, the Commissioners of Irish Lights, the Meteorological Council, Mr. 
Gaster, and Mr. Marriott; and last, but by no means least, my most 
cordial thanks are due to Dr. Buchan, from whose paper, ''The Mean 
Pressure of the Atmosphere and the Prevailing Winds over the Globe for the 
months and for the year " (Transactions of the Boyal Society of Edmburgh^ 
Vol. XXV. p. 575), I have derived considerable aid, and who has besides in 
other ways most willingly helped me. 



DISCUSSION. 

The President (Dr. Williams) said that the principal feature in Mr. Bayard's 
results was that on the western coasts of the British Isles there was great pre- 
valence of South-westerly winds, while on the eastern eoasts Easterly ouzrents 
of air chiefly prevailed. Inland stations appeared to be influenced to some 
extent by their proximity to mountain ranges, which gave rise to great diveniaa 
of winds. He had tried some years ago to ascertain if there was any connection 
between prevailing winds and mortality, but the observations at his dburaHOsal were 
80 few that he was unable to discover any relation between the two. doubtless, 
in time, a close connection between the prevalence of certain winds and the 
spread of epidemics would be traced, but large numbers of observations were 
required for that purpose, 

Eev. W. Clement Ley said that the paper was exceptionally valuable as being 
a purely observational compilation, thus affording good foundation for the con- 
sidoration of some dynamical problems relating to winds. In the Journal of the 
Scottish Meteorological Society, July 1878, and in the Quarterly Journal of the 
Boyal Meteorological Society, October 1877, he (Mr. Lev) had pointed out that 
the mean " angle of deviation ** was least, ana therefore the mean an^e of 
inclination to the lower isobars greatest, in the front of an advancing cjekme, 
i.e. in a general way in the South and South-east winds of systems of depression, 
if we base our conclusions on the cyclonic winds of Europe. If we proceed in 
a northerly course over the rugged western coasts of the British laws and of 
Scandinavia, we find an increasing cyclonic tendency in the winds, while if we 
proceed southward, we encounter winds which are relatively anticydonio in 
character. These facts put together, and related to the further fiEust l^t the 
frictional resistance to wmd produced by a hilly coast line increases the an^^e (d 
inclination, probably account for the greater seaward tendency of winds on our 
western as compared with those on our eastern coasts. It was possibly this 
tendency, together with the difference in the topography of the country aor- 
rounding each place, that produced the discordance in the wind records for sooh 
adjacent stations as Bidston and Llandudno. Mr. Ley then read a quotation 
from Carl Eassner's recently published paper, Ueber kreiaahnliche Ckfklonen^ in 
which some conclusions as to the differences between sea, coast, and inland winds 
of the cyclonic type were given. 

Mr. M. Jackson said that the Harbour Master at Bams^te had suited him 
with the observations of wind direction made there during the years 1871-80 
inclusive. The directions were not instrumental records, but merely eye observa- 
tions. He had compared these statistics with the results for the nearest places 
given in Mr. Bayard's paper, and had found that there was a remarkable agree- 
ment. The winds of greatest frequency during the ten years were West, which 
blew on 866 days, or an average of 87 days each year; East, 844 days, or 84 days 
each year ; and South-west, 800 days, or 80 days each year. There was a 
popular idea that Easterly winds were those of greatest fr^emienoy, Imt ap fiur as 
lUunsgate was concerned. Westerly and South-westerly winds predoxninated. 
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ICr. G. Habdino inquirecl whether the percentages for each separate year were 
^^▼en in the paper or only the average of the five years dealt with. Five years 
was too short a period on which to base reliable averages, but if the summaries 
far each year were given, some very useful data would be made available for 
fotnre reference, and the value of the paper greatly enhanced. The five years 
eoTored by Mr. Bayard's results were years of widely different character, in- 
flhiding as they did 1879, one of the wettest years on record, as well as one or 
two exceptionally severe winters. He would like to know whether the Liverpool 
observations were those from the old Liverpool Observatory or firom Bidston, as 
the observatory at Liverpool was not well situated for determining the true direc- 
tion of the wind, and any observations from thonce were practicfdly of no value, 
the wind being so greatly modified by the trend of the Mersey valley. 

Dr. BnoHAN said that some very valuable information would doubtless be 
obtained if the atmospheric pressure, temperature, and humidity for these five 
years were worked up and discussed in conjunction with the average direction 
of wind contained in Mr. Bayard's paper. It was well known that the general 
direction of the wind was West or South-west on the southern coast of Ireland 
and south-western coasts of England, but when these air currents reached the 
St. George's Channel they became deflected into Southerly winds, the channel 
seeming to form a trougn into which the winds from the Atlantic were drawn 
ncttthwards, so that off the east coast of Ireland Southerly winds prevailed. It 
was remarkable that the only part of Ireland where the rainfall was compara- 
tively small was north of Dublin. In the case of an air current flowing up 
a narrow channel, such as the St. George*s, the central part of the current 
moved more rapidly than the sides owing to the land offering greater resistance 
to the current's progress than the sea, the result of this condition of things 
being that the Mind had a tendency to be drawn off the shore no matter in what 
direction the coast faced. Valleys also played an important part in determining 
the direction of the prevailing wind, the tendency of the air current being to 
flow parallel with the lie of the valley. The valleys of Scotland mostly ran in a 
sonin-west to north-east direction, and the prevalent winds were firoiu one or 
ether of these points. In calm weather, such as is experienced under anti- 
ejyclonic conditions, the night temperature of valleys falls to a very low point and 
a rash of cold air down the surrounding slopes is set up. As regards the 
inflaence of the direction of wind upon mortality, referred to by the President 
it was noticeable that usually the spring time of the year was marked by an 
nndne prevalence of diseases having their seat in the skin and nervous system, 
a condition of things which appeared to be due to the dryness of the atmosphere 
si this period of the year, the prevailing Easterly wind being favourable to great 
■Imospneric dryness. 

llr. B. Imwabds remarked that in dealing with the question of the influence 
of wind upon mortality, the weather at the time when persons fell ill should be 
considerea rather than the conditions prevailing when death occurred. 

Dr. EwABT remarked that the annual recurrence of increased prevalence of 
pnepmonia daring the months of March and April was a fact with which 
^lysicians were very fiEuuiliar, and in tlie present year this form of disease had 
been exceedingly common. Possibly the dryness of the season had an irritating 
effset npon the air passages ; and besides this the fine weather recently ex- 
perience had doubtless tempted people to go about with less clothing than 
nsnal and chills had resulted. The effect of wind direction on catarrhal affec- 
tkms was often most marked, and the case of a patient recently under his care 
afforded a remarkable instance of this effect. For several weeks during the 
prevalence of Easterly winds this person had been a great sufferer, and in spite of 
an the remedies used was very little benefited, but immediately the wind 
changed firom East to South-west all symptoms of catarrh disappeared and the 
patient was able to leave his bed, practically speaking, recovered. 

Mr. Stmoms said that it was. so very long ago since the observatory at Liver- 
pool Docks was given up that he did not think it likely that the observations in 
Mr. Bayard's paper were firom the old anemometer, which, besides its unfavour- 
able situation, was also open to objection on account of its unsatisfactory con- 
dition. The new observatory at Bidston, however, was as well situated as it 
was possible to imagine, and the instruments were kept in good order. The 
direction of wind appeared to very largely depend upon topographical features, 
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and ranges of hills doubtless played an important part in inflnenoing the diree- 
tion of wind, as the cold srunmits wonld canse a considerable amount of oondenaa- 
tion, and volnmes of cold air wonld flow down the hOl sides and exereiae a 
disturbing effect upon the air currents in the valleys. 

Mr. Bayard, in reply, said that the whole of tiie wind tabulations for each 
place and each year were contained in a book which he proposed placing in (he 
Library of the Society. The results for each year could be printed if the 
Society saw fit to do so. The observations for Liverpool were fix>m Bidston 
Observatory. 



Notes about Two Photographs of Lightning taken at 
Sydney Observatory, December 7th, 1892. 

By henry C. RUSSELL, B.A., F.B.B., F.B.Met.Soc. 

Govemmont Astronomer, Sydney, New South Wales. 



[Received Febmary 6th.— Read April 19th, 1893.] 

The storm came np at 8 p.m. when it was dark, there was no moon, and 
the photographs were taken at the tunes given below. The lens used was 
an old fashioned ^ plate Dallmeyer view lens, mounted in a ^ole plate 
camera with the object of getting a wide field. There is as a matter of course 
some distortion at the comers. The largest stop was used. The original 
photographs have been enlarged 2 diameters. The storm brought the finest 
electrical display we have had for some years. 

It will be seen in reference to No. 2 that one of the flashes went down into 
tlie harbour, and the place is thereby so clearly marked that I have been 
able by the aid of the trigonometrical map to tell within 8 or 4 feet how fiir 
this point was from the Observatory, viz. 2,100 feet, hence with the known 
focal length of the lens I found that the length of this flash, so £eur as shown 
on this plate (probably not all of it), was 1,540 feet. 

It will bo seen that of the two flashes immediately behind this, one came 
down on the near side of the horizon, which would be about one mile from 
the one in the water, and the other beyond the horizon, probably li to S 
miles away. 

The plate was exposed for 4 minutes (and was an Instantaneous Marion 
plate), from 8.12 to 8.16 p.m. 

These five flashes gave enough light to produce a faint picture of the land- 
scape. If we assume the maximum duration of a flash, as given by the 
best authorities, to be K^feoo P^^ ^^ ^ second, then the landscape was lit 
up by the five flashes for loo ^o gg ^^ * second, or ^^y J^ny ^^^ ^*^ ^ 
same camera and plates I am sure from experiments I have made thai an 
exposure of that duration during the brightest sunshine would not give any 
sign of the landscape. I am unable to got an exposure of such a short 
period. 
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It will be observed that in the landscape there are white specks which 
represent the gas lamps in the streets. An examination of these points in 
the negative shows more clearly than can be seen in the print that these 
images are distorted towards the centre of the plate ; and it should be men- 
tioned that the centre of these prints is not the centre of the field of view of 
the lens. The distortion can be clearly seen on the right hand side of No. 1, 
and it is very marked in the lightning flashes. This plate was exposed two 
minntes, from 8.10 to 8.12 p.m., or immediately before plate No. 2. When 
examined with a lens these streaks have all the appearance of the so-called 
ribbon flashes, and an important point which is clearly seen in the negative, 
bat is not visible in the print, is that on the side towards the centre of the 
plate the deposit of silver is not so great as it is on the other side of the 
xibbon flash. In fact, it would appear that the distortion in thickness of 
'the flash is due to the same cause as the extension of the gas lamps, and it is 
on the same side. It seems obvious from these photographs that at least 
some ribbon-like flashes as shown in photographs have no objective exist- 
ence. 



Notes on Lightning Discharges in the Neighbourhood of 

Bristol, 1892. 

By ERNEST H. COOK, D.Sc. 



[Beeei7ed December 2nd, 1892.— Bead April 19th, 1893.] 

Ths Bristol district was visited during the summer of 1892 by three 
thunderstorms which, in consequence of their violence, stand out preeminently 
as the most remarkable of the year. 

(1.) Storm of June 1st. — The tree struck is a spruce, about 70 feet high, 
standing in Tyntesfield Park, Wraxall, very nearly at the top of the southern 
dope of Leigh Down. It forms one of the highest members of a somewhat 
thiekly wooded copse, is 78 inches in girth at the bottom, and is still (Sep- 
tember 15th) in full and vigorous growth. 

The storm which caused the damage came from the south-west, and after 
pasBing over the low lying flat ground of Ken Moor and Nailsea, ascended 
the valley, passed over Leigh Down, and thence over Bristol, where one 
flash struck oflf a pinnacle of a wing of the University College, and another 
( ? the same) destroyed the roof of the Retort House of the Gas Works. 
The velocity of the storm was high. 

The mode in which the discharge affected the tree is very peculiar, and the 
ease of the flag staff, described later on, is the only other instance tliat I am 
aware of where a similar effect has been observed. 

mw Bntias. — ^vol, xiz, n 
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The electricity seems to have struck the main tmnk at a point aboat II 
feet from the top, and the portion above this point appears to be nninjnred 
At the point of striking, the main trunk was stripped to a depth of aboat I 
inches ; a branch which sprang from this point was wrenched off and fb 
wood torn into shreds, scattering the bark and portions of the wood to a con 
siderable distance around. It then descended the trunk, not in a Bbnif^ 
line, but in a very steep spiral. The side of the trunk, where first stmek 
faces the north-east, and the turn downwards is towards the west. Hi 
path of the electricity is marked by the bark being torn off and the woo 
shredded. This path makes one and-a-half complete turns around the mau 
trunk, the place where it reaches the earth being therefore on the Boath 
western side. The energy of the discharge, as evidenced by the path it ha 
marked out, is, however, not equal at all points. At the extreme botton 
the width is about 1 inch, and the bark only is removed ; 5 feet from th 
ground the width is 4 inches and the wood is shredded ; higher still th 
width is a maximum of about a foot and the depth affected is about 8 or ' 
inches. The greatest action appears to have taken place at about the middk 
Le, about 80 feet from the ground. Several branches were torn off by th 
discharge. 

Probably the explanation of the peculiar path taken by the electricity is t 
be found in the distribution of water over the trunk, the resistance bein 
less by going around because of the fluid being thus distributed at that pai 
ticular time. This explanation, however, is not without its difficulties, bv 
in support of it, I noticed that above the spot where the path commence 
the side of the trunk was covered for several feet with a large amount c 
fluid, apparently sap which had exuded from the point of junction of a branc 
still higher up. It must also be remembered that this portion of the tre 
{i.e. the top) would be first wetted by the storm, and it is therefore Ukel 
that when the tree was struck the topmost portion of the trunk was qail 
wet, and hence a comparatively good conductor. The electricity, therefore 
passed without doing any damage, but on arriving lower down the trun 
became drier, its resistance increased, and the electricity forced its wa 
under the bark and into the wood, to get the requisite conducting medium i 
the moist layer of cells immediately below the bark. 

(2.) Storm of July 18th. — On Saturday, July 18th, the district was visite 
by what was generally described as the most severe storm for 20 yean 
Rain fell in torrents. The lightning was frequent and very vivid. Tli 
storm was also remarkable for its duration, lasting from 1 p.m. to aboi 
5 p.m. It came from a little to the west of south and with a low velocit] 
During its progress a cedar tree growing in Tyntesfield Park, but down i 
the valley, was struck. It was about 50 feet high, with a girth of 77 inchi 
at 5 feet from the ground. It was not so high as some trees in its neigl 
bourhood, and, although there was a small pond at some distance behind v 
yet some of these higher trees were much nearer to the pond. The tree W8 
completely shattered, the main trunk being broken off at about 15 feet firoi 
the ground and the branches and parts of the trunk being scattered in a 
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diMeiiQDS. Many of the pieces were firmly driven into the soil, one piece 
Htanding qnite upright and being aboat 6 feet above the ground. The bark 
is stripped from portions of the main trunk, but not from the branches. 

This discharge resembles, in an important respect, one which I described 
io the Society in February 1892,^ viz. that the branches are unii^'urod except 
being torn off, whilst the trunk is violently affected. Two explanations may be 
giTen of this. First, the electricity may have run from the branches to the 
main trunk, but owing to the extent of their surface and the dampness with 
irfaieh they were covered, experienced httle resistance to its passage, but on 
Baohing the trunk the area of conducting surface suddenly diminished, and 
he wood was also drier. There was thus a sudden and largo increase of 
anstanoe, in overcoming which the tree was completely destroyed. Secondly, 
be electricity may pass along the main trunk only, but at the junctions of 
lie branches there will be a large increase of resistance owing to the discon- 
innity of the moist cells under the bark and the union of the woody tissue 
r the branch with that of the trunk. In forcing its way over this resistance 
[ie branch will be torn off. This explanation is somewhat supported by the 
piral discharge of June 1st, where the path was on the trunk only, and those 
ranohes lying in the path were torn off, whereas the others were untouched. 

(8.) Siorm of OctpSer 6th, — This storm was less violent than either of those 
Iseady mentioned, but during its progress the flag- staff placed on the summit 
( Brandon Hill, an elevation near the centre of Bristol, was struck. This 
lUB placed in the middle of a small cleared space of 40 feet diameter, which 
laa been formed into a miniature fort. Brandon Hill is 259 feet above the 
tea, and forms the southern extremity of a high ridge of Millstone Grit, 
rhioh runs in a north-east and south-west direction through the city. The 
ita£f was 58 feet high and surmounted by a movable vane, and was the 
aoet prominent object in its immediate neighbourhood. 

The storm came up the Bristol Channel at a moderately high speed, reach- 
Dg Bristol at about 8 p.m. The flash causing the damage was a very vivid 
me, rain immediately succeediog. The vigour of the discharge was so great 
hat the damage could not have been caused by the main stroke. It was due to 
rhat may be called a lateral discharge.^ lu fact the flash appeared to me, 
Doking from my laboratory windows, about 200 yards away from the staff, 
nt hidden from it, as if it were going in a horizontal direction and not strik- 
Qg downwards. Its effect was to remove the vane, to strip a path on the 
lole, and to strike off a comer from the oak standard to which the pole was 
zed. 

The pole is marked in the following peculiar manner : — 

Two faint markings occur at the top of the pole, the top of one being on 
tie eastern side and that of the other on the western. These descend in a 
irection inclined to each other, and meet on the northern side at about G 
)et below the summit. 

1 Quarinly\Joumal, Vol. XYIII. p. 143. 

* Sea the aeconnt of the Lateral Shook described in mj paper. Quarterly Journal^ 

ttLTmt p. 148. 
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A single mark descends from the meeting place towards the west and 
south. When abont west this surface marking ceases and a deep grooTO 
scooped in the wood commences. The groove continues around the pole 
towards the south, which it reaches at about 12 feet from the summit. It 
then turns back towards the west, but with a much higher inclination, and 
finally leaves the pole for the support on the north -north-west side. The 
general appearance of the groove can leave no doubt that the intensity 
increased as it approached the bottom. 

On careful examination of this groove, which is about 1} inch wide at the 
top and increases to 4 inches at the bottom, it was noticed that the central 
portion formed a kind of ridge, as if the force of the scooping had been less 
in that part ; but this ridge contained splits some 4 inches deep, running into 
the centre of the pole. These splits only occurred in the ridge. The whole 
appearance was as if a chisel had scooped out the groove when held flat, but 
in the centre had been turned into a perpendicular direction and split into 
the wood. 

The oak support, which is covered with a coating of tar, is 15^ feet high, 
and has an iron bolt passing through at some distance below the top. The 
electricity, therefore, left the pole and struck through to this bolt, tearing 
off the comer piece (6 ft. long) in its passage. It then ran over the flat 
surface of the oak on the western side, leaving its path shown by a charac- 
teristic marking. Thus it gained a piece of sheet zinc which was nailed 
around the bottom of the pole and support. This carried it to the ground, 
but not before it had struck into the wood again to reach another bolt, tear- 
ing open the wood in so doing and breaking off a piece of the zinc. There 
were no signs of charring or of fusion in any place, unless the surface mark- 
ing on the tarred oak can be so called. This mark is 5 feet long and about 
8 inches wide, and exactly resembles the mark produced on the surface of a 
non-conducting substance, by causing a highly condensed discharge to take 
place over its surface. For example, the mark may be imitated by charging 
a Leyden Jar until it discharges itself over the surface of the glass. 

This discharge resembles the spruce (1) in the extreme top being uninjured ; 
(2) in the spiral course of the electricity ; and (8) in the character of the 
groove. Probably both were caused by lateral shocks, and not by the direct 
blow. 

The trees resemble each other in one particular. They were, in each case, 
situated in the side of a group with an open space in front. The direction 
of the storm was such that in every case it passed over the main group of 
trees first and reached the damaged one last ; apparently showing that tbe 
side which receives the storm was the one of greater safety. 
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CONSTRUCTIVE ERRORS IN SOME HYGROMETERS. 

Bt W. W. MIDGLEY, F.R,Met.Soc 



CBeeeiTed Mueb 13ch.— B«ad April lEtOi, 1693.] 
TowASDB the close of 1892 1 waa commiBaioned to make an investigation 
into the hygrometrical conditiuns of a number of cotton mills in the 
Solton district, A form of hygrometer (see fig. 2), in very gaaeral nae 
in the cotton epinning and cloth industries since the provisions of the 
"Cotton Factories' Act of 1889" came into operation, was supplied for 





-CAWlla's Pattern. 



Fio, 2.— Mill Pattern. 



making the observationa. Noticing that the mounting of the thermometers 
and the position of the well of water did not conform to the roles recommended 
by Mr. Glaisher, or to Ur. Marriott's IHnU to Meteoroloijical Obatrven, 
it was decided to make a few test observations with one of the duplicate 
hygrometers we have for the Bolton Observatory, and see if there was any 
difference in the readings. The dry and wot bulb thcnnometers in use at 
tbe Observatory are of Mr. Cosella's construction, bnlba 4 inches apart, with 
copper well, on cranked arm, to the right of the wet bulb, and tight fittmg 
cover with small aperture for the conducting strands (fig. 1). In the " Mill " 
hygrometer, on the other band, the thermometers were only 2^ inches apart, 
with glass well, placed slightly to the left of the wet bulb, and an aperture 
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i inch wide ; and, as sent out by the maker, an onneeessarily heavy amount 
of strands to convey the water to the muslin cover. A few exposnres satis- 
fied mc that the *' Mill'* pattern, although the thermometers bore the Eew 
certifying marks, was defective when compared with the Boyal Meteorological 
Society's pattern. 

All the exposures to which this paper refers were made by suspending 
both instruments at the same time, one on each side of a supporting pillary 
selecting the one as near the centre of the large rooms as possible, with the 
scales on the hue of sight, and all the bulbs on the same leveL 

Table I. gives the readings of each instrument taken in different mills. 
Reduced, I find the relative humidity of each set, at temperatures of dry bulb 
between 80^ and 90^, from ten exposures to be — Casella*s 41*2 per cent, 
while the '* Mill " pattern shows 50 per cent., or 19 percent, too much : and 
from 90^ to 100°, eight exposures, gives for Casella^s 40*9 per cent., and the 
** Mill " 60'7 per cent., or 20 per cent, too much. 



TABLE I. 

Readings taken with Mill Htobometeb, with well or water n tbb posmoii as anra 

OUT BT maker. 



Sooioty*B Form. 


Mill Hygrometer. 


Dry-Bulb. 


Wet-Bulb. 


Humidity. 


Dry-Bulb. 


Wet-Bolb. 


Hamiditj. 


o 
83-1 



65-6 


/o 

37 



777 


6^*2 


40 


86'o 


70*6 


42 


832 


71'2 


51 


85-1 


698 


42 


82'5 


70-9 


53 


89*6 


726 


40 


852 


731 


5« 


87-2 


71-3 


42 


82-3 


70*2 


5X 


9i'5 


756 


43 


86-5 


752 


54 


857 


71-8 


48 


84*2 


742 


57 


83-5 


67-0 


39 


76*2 


65*2 


5a 


93*3 


750 


37 


872 


74-2 


49 


952 


767 


38 


89-1 


75*9 


49 


gi*i 


75*3 


42 


89*2 


75'9 


49 


grg 


76-2 


43 


886 


76-5 


5a 


829 


66-8 


40 


79-2 


66*2 


47 


877 


68-5 


35 


8l'2 


667 


43 


930 


74-8 


37'5 


88-2 


76*0 


51 


946 


770 


42 


904 


77*2 


50 


93*5 


779 


44 


90*2 


77-8 


5a 


887 


74-8 


47 


877 


76*2 


54 1 



Then a series of readings were made with the well of the " Mill " form 
placed outside the wire cage on a temporary carrier, with the aperture of the 
well 4 inches from the dry hulb. While mounted in this position I also 
tried what the effect of wiping any moisture there might be from the diy 
bulb more or less frequently during the time the instruments were a4Justiog 
themselves to the temperature of the rooms. The details of the former plans 
will bo found in Table II. At temperatures between 80° and 90^ tha 
humidity by Casella's instrument was 87*4 per cent., and the altered '* Hill'* 
pattern 47*2 per cent., on an average of four exposures ^ 20 per oeni. too 
much : and between 90° and 100°, ten exposures, Casella's gave 86*8 per 
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TABLE n. 
Ohahosd the well or Mill form outside wire scbeen, so as to be 4 inches distant 

FROM the DbT-BuLB. 



Casella^s. 




MiU Form. 




Dry-Bolb. 


Wet-Bulb. 


Humidity. 


Diy-Bulb. 


Wet-Bulb. 


Humidity. 








7o 








7o 


93*5 


73*9 


35 


89-0 


73-2 


41 


937 


73-6 


34 


90-4 


73-2 


40 


g6*i 


74*3 


31-5 


. 91*9 


74-2 


38 


86-8 


68*9 


36 


822 


67*2 


42 


90*6 


73*5 


40 


87-6 


72-8 


43 


87*0 


69-3 


37*5 


82-1 


68-2 


45 


963 


77*5 


37'5 


95-0 


78-2 


41 


90*6 


72-9 


38-5 


89-5 


74*2 


42 


92-5 


72*2 


33-5 


84-2 


72*2 


51 


93*6 


729 


325 


90-2 


73'2 


40 


91-6 


72*6 


36 


88-8 


729 


41 


806 


64*1 


38 


74*6 


633 


51 


9i'3 


72*1 


35*5 


88-9 


73*4 


42 


964 


751 


33 


90-9 


742 


41 


837 


667 


38 


78-0 


66*2 


51 


990 


750 


30 


95-2 


74*2 


33 


95-6 


727 


30 


93*4 ' 


73*2 


34 



cent, and the '' Mill" 41*9 per cent., or 16 per cent, too mach. The effect 
of wiping the dry bulb, particularly when done frequently, was to cause the 
temperature of the dry bulbs to agree very nearly. The results of eight obser- 
Tations between 80° and 90° showed Casella's 40*6 per cent., and the " Mill " 
48 per cent., or only 5*6 per cent, too much ; and at from 90° to 100°, five 
observations, Casella's 85 per cent., and the ** Mill '' pattern 88*4 per cent., 
or 10 per cent, too much. 

The reason for this variation may be attributed to : 1st, the well of water 
being too near the dry bulb ; 2nd, the thermometers being 1^ inch too near 
each other ; and 8rd, an excess of strands connecting the well with the bulb. 
Moreover the effect of this grouping and evaporation from the open well 
and attachment has a deranging influence alike upon both bulbs, which is 
intensified in proportion as an increase of temperature takes place, increas* 
ing the humidity of the air immediately surrounding the instrumentSi 
decreasing its capacity to take up the vapour radiated off from the surface of 
the wet bulb, and causing it to read too high ; while the same local humidity 
condenses upon the dry bulb and reduces its temperature. This is borne 
oat by a reference to the appended individual records, and those of the dry 
bulb in ''Mill *' hygrometer when wiped, as in Table III. 

I also send the photographs of three other forms of ''Mill '' hygrometers 
which I came across in different mills (see Table lY.). Fig. 8 : with fountain 
of water between the cylinders (the maker can never have read the intro* 
dnetory paragraph in Glaisher's Hygrometrical 1 ables) and bulbs 2f inches 
apart. In this case Casella's gave 49 per cent, against 54 per cent. Fig. 
4 ; bolbs onlff 1^ inch apart, and a fountain to the right of the frame ; 
Casella's gave 49 per cent, against 54 per cent. Fig. 5 : bulbs 1} inch 
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Obsebvatiohb U 



TABLE m. 

a HTaBOHITEBS U IK TlSLB II., 1 
□RE OB LEBB rBEQUENTLT WIFKD IT 



M Dbt-Bulb or " Hnj. " 



CaaelLi'i. 


MiUFonn. 


Dr;-Balb. 


Wet-Bulb. 


HDmidity. 


Dij-Bolb. 


Wet-Bnlb. 


Hnmidi^. 


eh 


6^-S 


7o 
43 


85-4 




'/, 


89'. 


71-5 


40 


87'9 


71J 


+* 














88-3 


690 




87-9 


68-7 






7T4 


35 


96-4 


764 


35 


96-7 
90-8 


77'5 


37 




78-4 






34 




71-a 




807 


671 




79-6 




50 






27 






28 




79-6 


31 




St-i 


38 




78-6 




gS-a 




38 


89-3 


73-8 


4» 


S9-4 


75'3 


*i 


9iO 


7.-8 


33'5 


go-i 


71-4 


36 




apart, and fountain as in fig. 4, CaseUa's gave 46-5 per oOTt. agunet 68 per 
cent., or not less than 26 per cent, too much. All thew thennometeM 

had been certified before mounting. ' 

Such striking discrepancies ae these prove the necessity of following the 
inrtructions as to the manner of moimting a hygrometer laid down by w- 

1 In [he " fountaia '■ wella the aperlure for the BUftnds was a imall one : Iwwi 
there would be leas evftporating eurfsoo exposed to the air ; else the eflMit on the di7 
bulb wDdd have been greater Uuui ia example I. 
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TABLE IV. 

VaBIOUS OTHBB HOUBTS or HyOBOMETEBS IOET with in use at BilLLB. 

Thermometers i| in. apart and fountain of water up the right hand. (Fig. 4.) 



Casella's. 


Mill Form. 


Dry-Bulb. 


Wet-Bulb. 


Humidity. 


Dry-Bulb. 


WetBulb. 


Humidity. 


88*8 
90*1 

903 
88*8 


68*8 
698 
70*8 
68-8 


7o 
33 
33 
35 
33 




85-5 
87*0 

88*4 

86*7 




70*0 
70*0 

70*3 
71*9 


7o 
42 

39 
37 
43 



Thermometers 2f ins. apart and fountain of water between them. (Fig. 3.) 



CaseUa's. 1 Mill Form. 


Dry-Bulb. 


Wet- Bulb. 


Humidity. Dry-Bulb. 


Wet-Bulb. 


Humidity. 



75*2 


633 


/o 
49 74*6 



64*2 


7o 
54 



Thermometers i| in. apart, and fountain of water to the right hand. (Fig. 5.) 



Casella's. 




Mill Form.' 




Dry-Bulb. 


Wet-Bulb. 


Humidity. 


Dry-Bulb. 


Wet- Bulb. 


Humidity. 








7o 








7o 


79-8 


65-3 


42-5 


82*2 


72*2 


57 


8r8 


^'l 


43-0 


79*0 


67*6 


52 


85-8 


71-8 


47*0 


84*2 


72*2 


51 


85*6 


723 


480 


84*8 


74*0 


55 


86*8 


734 


49 


87*0 


75*2 


53 


83*6 


70*8 


49 


835 


715 


51 



^ I eould find no evidence of these thermometers having been certified 



oogDised authorities in meteorology, and encourage me to submit the records 
as of some interest to the Fellows of the Royal Meteorological Society, and 
of great importance to the Cotton industry of the County of Lancaster. The 
Aet of Parliament referred to prescribes the maximum weight of vapour per 
cubie foot of air at certain temperatures, and if the instruments supplied for 
determining the amount present in the mills have an error of 20 per cent, 
against the interests of the manufacturer, it becomes manifest that makers 
of these " Mill " hygrometers should adopt the Royal Meteorological Society's 
pattern for the purpose. 



DISCUSSION. 



Mr. Scott pointed out that it was hardly correct to speak of the ** hygrometers ** 
as haying been verified at Kew, as simply the thermometers unmounted were 
sent to Kew for testing, and they were not verified as hy^ometers. The ques- 
tion of humidity in cotton mills had arisen firom the fact that in dry weather the 
Unread will not spin, so artificial moisture had to be injected into the mil^ in 
order to make the atmosphere sufficiently humid to carry on the spinning. As 
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[this injected moisture, if in excess, is injurious to the operatives* the (Govern- 
ment have made it compulsory on the mill owners to have hygrometers in the 
mills for the purpose of regulating the degree of humidity, which is not allowed 
to exceed a certain limit. No provision had been made in the Act for the 
proper super Wsion of the instnmients, and the result had been the state of things 
which Mr. Midglev's paper showed existed. 

Mr. Gasteb said that from observation and experiment he was satisfied that 
the proximity to the dry bulb thermometer of an open water receptacle, snoh as 
is ordinarily used in hygrometers, had no material effect on the reading of the 
dry bulb, although, by increasing the humidity of the air in the screen, 
it might, if too large, affect the wet bulb. He thought it probable that 
the difference between the humidity, as shown by the feustory thermometers, and 
that shown by Mr. Midglcy*s standard, was due rather to the extraordinary 
mounting of the factory wet bulbs, which the diagrams showed to be very bad. 

Mr. Mabbiott said that he was very much sturprised to hear Mr. Gaster say 
that the proximity of an open water receptacle to the dry bulb had no inflnenoe 
whatever upon its indications. He (Mr. Marriott) in December 1876 read a 
paper before the Society on '* Tlie Wet Bulb Thermometer,** which contained a 
discussion of acarefiil series of observations made by Gol. M. F. Ward at Bos- 
sinieres, Switzerland, on dry and wet bulb thermometers momited in various ways. 
Ten thermometers were employed as wet bulbs, which had different thicknesses 
of muslin and conducting threads, and with the water receptacles placed in 
various positions. In the set used as standards the bulb of the dry thermometer 
was 6 inches, and that of the wet 8 inches, from the water receptacle, which was 
a covered one. In one of the sets where the water receptacle was only | inch 
from the dry bulb, that thermometer read very much lower than the standard 
dry, 8*5 per cent, of the readings being as much as V* less, and onlv 15*7 per 
cent, the same. When the water receptacle was placed ^ inch beneatn the wet 
bulb and 1 inch from tlie dry bulb, the latter read lower than the standard dry 
bulb in fine dry weather, but when the air was damp and during rain it generally 
read higher. It was very desirable that the drv and wet bulb thermometers 
should not be less than 4 inches apart, and that the water receptacle should be 
still further firom the dry bulb. The water receptacle also should have a cover 
to prevent evaporation, the cover having a small orifice for the oondnotiEig 
threads to pass through. 

Mr. Symons said that he was greatly surprised at Mr. Ghtfter*B remarks, as he 
felt it was impossible in the face of the figures contained in Mr. Mid^ey's paper 
to come to any other conclusion than that the differences in the indieations of 
the hygrometers were due to the influence of condensation a|pon the dry bnlb 
through the too close proximity of the water receptacle. Possibly the tempera- 
ture and humidity at which Mr. Caster made his experiments differed much mnn 
that in the mills, and perhaps that might account in some degree for the nega- 
tive results which Mr. Gaster obtained. It seemed only reasonable to suppose 
that the effect of a vessel of water immediately beneath the dry bulb would oie to 
alter the hygrometric state of the air. 

Capt. ToYNBEE, in a note to the Secretary, said: — " I have often notioed that 
when the dry and wet bulbs have a certam amount of dust upon them, their 
difference increases a degree or more after washing the wet and dusting the dry 
bulb. My impression is that, owing to the ordinary handling of dry and wet 
bulbs at sea, they only give the relative humidity for different parts of the world 
and show a greater amount of humidity than that which really exists." 
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PROCEEDINGS AT THE MEETINGS 

OF THE SOCIETY. 



March 15th, 1893. 

Ordinary Meeting, 

0. TsoBODOBB WiLLUHS, M.A., M.D., President, in the Chair. 

Dr. JoflBPH SoFFiANTiNi invited the Fellows of the Society to take part in the 
WKjposed Gongreee of Hydarology and Climatology to be held at Borne in Septem- 
D6r BfiKl. (See p. 156.) 

Mr. Bhklfobd Bidwell, F.B.S., gave a Lecture on ** Some Meteorological 
Problems," which was illustrated by experiments, (p. 161.) 



April 19th, 1893. 

Ordinary Meeting. 

C. Thsodobb Williams, M.A., M.D., President, in the Chair. 

RoBBBT Leauan Bowles, M.D., F.B.C.P., 16 Upper Brook Street. W. ; 
Bluabith Brown, Further Barton, Cirencester; 

WaUAM CouLTHABD Falls, M.A., M.B., M.B.C.S., 42 Montpelier Street, S.W. ; 
BoBEBT Laxont, Sturrock Street, Kilmarnock ; and 
Amthub Biobaud Mann Simkins, 86 Windsor Boad, Ealing, W., 
were baOoted for and duly elected Fellows of the Society. 

The foUowing Papers were read: — 

«( The Direction of the Wind oveb the British Isles, 1876-80.'' By F. C. 
Batabd, LL.M., F.B.Met.Soc. (p. 172.) 

** I^OTES ABOUT TWO PHOTOGRAPHS OF LlOHTNINO TAKEN AT SYDNEY ObSER- 

TATOBT, Deobubeb 7th, 1892.'' By H. C. Bussell, B.A., F.B.S. (p. 192.) 

" Notes on Liqetnino Discharoes in the neighbourhood of Bristol, 1892." 
By Ernest H. Cook, D.Sc. (p. 193.) 

** CoNSTBuonvE Erbobs in somb Hygbometebs." By W. W. Midglet, 
FA.Met.Soo. (p. 197.) 
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CORRESPONDENCE AND NOTES. 



Kew Obflervatory. — Mr. Charles Chree, Fellow of King's College, Cambridge, 
has been appointed Saperintendent of the Kew Obsenratory, which office had 
become vacant by the death of Mr. G. M. Whipple. Mr. Chree obtained in 
1884 the hitherto unequalled honour of a first daiss in the most advanced parts 
both of the Mathematical and of the Natural Science Triposes, and he has since 
been much engaged at Cambridge in experimental and mathematical investi- 
gations. The results of these have been published in the Cambridge Philosth 
phical Journal and in the Philosophical Transactions of the Boyal Society. 

The Helm Bar. — In a notice by Prof. Tidal, of Bastia, on the '* Libeccio," 
or South-west wind of Corsica, which appears in the Revue Maritime et Colonial 
for May 1893, pp. 290-303, the follo^iong passage occurs: — *' It is from the sum- 
mits of the ridge that the ' Libeccio ' descends on Bastia in impetuous squalls, 
with Wolence comparable to that of a hurricane. This plunging wind gives 
rise to some remarkable phenomena. During the squall enormous cttmM 
are seen to come up rapidly behind the mountain, and look as if they would 
cover the whole ^y. But as soon as they have crossed the crest tney dis- 
appear gradually, melting, so to speak, as they advance. This takes place bcNoauae 
as they are swept down by the current they reach a higher and higner tempera- 
ture, which vaporises them. But, at the same time, on the east side there are 
formed banks of cloud which are almost immovable. These clouds often pre- 
sent the appearance of a cuttlefish bone. They lie at the upper limit of the 
descending current, and at each squall they are seen to rise towards the west, 
under the influence of an ascending counter-current. 

** This phenomenon can be easily reproduced if a horizontal jet of air from a 
pair of bellows is directed on the back of a book standing vertically on the edge 
of a table. It will be seen to blow out a candle on the ground below ; but if the 
candle be moved to the upper edge of the current, an ascending counter current 
will be found," 

[This notice appears to throw light on the formation of the Helm Bar of 
Crossfell. — Editob.] 

Bangkok Rainfall— Mr. C. S. Leckie has favoured us with the monthly 

rainfall for the 10 years, 1882-1891, as recorded at Bangkok, Siam, by the 
Borneo Company. In the Quarterly Journal, Vol. V. p. 82, will be found a 
paper by Dr. J. CampbeU, B.N., giving the results of meteorological observa- 
tions at Bangkok during tiie years 1858-1868, with the exception of 1802. 

Baikfall at Bangkok, Siam, 18SZ-1891. 



Months. 


1882. 


1883. 


1884. 


1885. 


1886. 


1887. 


1888. 


1889. 


1890. 


1 891. 




In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


In. 


Id. 


January 


•50 


* * 


■X 


•10 


. . 


179 


• • 


5*10 


•50 


• . 


February 


. . 


•63 




3*62 


•Sa 


2-25 


. . 


. . 


•50 


5«8o 


March . . 


•21 


• • 




•12 


'95 


•87 


. • 


1*15 


. . 


1*62 


April .... 


4*5* 


3 '06 


7*oo 


>-35 


•72 


2-39 


1*50 


1*04 


1*40 


•46 


May .... 


592 


7'44 




152 


7*72 


8*76 


13*25 


6*97 


8*52 


1-33 


June .... 


378 


969 


^ 


8-88 


8-49 


4*19 


1*40 


^'ll 


5-68 


1*77 


July .... 


8-43 


2*10 


529 


678 


io*97 


7*97 


405 


3*88 


401 


4*54 


August .. 


3-07 


576 


3*57 


10*96 


4*02 


875 


639 


10*64 


12*14 


5»9 


September 


14*5 


«S7 


618 


14*12 


16-41 


9*61 


11*34 


16*07 


10*26 


7*10 


October • . 


11-56 


3 '44 


8-49 


9'o6 


12*85 


6*98 


6*58 


11*14 


5*oo 


6*93 


November 


1*50 


•S* 


323 


3*35 


312 


1*56 


1*50 


6*76 


•89 


»*53 


December 


. • 


• • 


. . 


• • 


• . 


* * 


• . 


1*51 


. . 


37-37 


Year .. 


53*64 


43*21 


3376 


59-86 


6577 


55*12 


46*01 


70*07 


4890 
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Remarkable flailBtorms. — Mr. H. 0. Bnssell, F.B.S., has oommtmicated to 
ihe Boyal Society of New South Wales some particulars of several violent 
thnnder and hail storms which occurred in the district round Narrabri on 
October 18th, 1802. The following extracts show the violent character of the 
storms, and also the remarkable size of the hail stones : — 

*' At Tulcumbah, fiftynseven miles south-east from Narrabri, at 8 p.m. on 
October 18th, a violent thunder and hail storm broke over the homestead. It 
lasted half-an-hour, and Mr. A. D. Griffiths, my informant and manager of the 
station, says: *I measured some of the hail stones, six -and-a-half inches in 
dronmference ; this was fifteen or twenty minutes after the storm, and I think 
I did not get the largest. Next morning I found that nineteen sheep had been 
killed by Sie hail, also birds, kangaroo rats, and other animals were found lying 
dead in all directions. All the windows exposed to the storm were broken, and 
the galvanised iron roofing was dented from end to end, and many sheets cut 
through; in several cases the hail stones went through the iron, in one sheet I 
found — thirty holes, and in another more than sixty. The bark of the trees in 
the storm track was all battered by the hail, and the fences and buildings bore 
traces of the impact of these great lumps of ice. The stones were generally 
triangular or conchoidal in form, many having an uneven surface, which looked as 
if it had been formed from frozen drops of water collected into masses ; others 
bad an opaque snow-like centre, perhaps the majority were like this, the re- 
mainder being like dear ice. It was only the larger stones that were irregular 
as described, the smaller ones were generally rounded.* 

" At Avondale, thirty miles north of Narrabri, my informant, Mr. S. J. 
Dickson, says : ' From the 9th to the 13th of October the weather was imusually 
oppresfliTe, with threatening storms, and on the evening of the 13th a heavy 
8tmn was seen to be working up from the west, accompanied by incessant light- 
ning of every description, and about 8 p.m. it broke over the homestead in all 
its rory. The wind was from the South-west, and of terrific force, and the rain 
and hail were very severe. The hail stones were as large as hen eggs, and in 
some of the paddocks, one particularly, they pounded the herbage completely out, 
10 that not a vestige of it was left, although before the storm came on it was 
from six to twelve inches high ; in other places strong variegated thistles 
three to four feet high were beaten down. Ti*ees some two feet thick, that the 
wind could not tear up by the roots, were snapped off short, as if made of match- 
wood. In the storm the hail killed birds innumerable, and even domestic fowls 
roosting on the trees were killed by it, and after the storm a large snake was 
found cut in two pieces apparently by the hail. On the open plain the 
hail lay four to six inches deep, and the whole country looked as if a heavy 
snowstorm had passed over it. Trees in the track of the hail were completely 
denuded of leaves, and the bark knocked off tree trunks and limbs. The storm 
wind carried away out -stations, unroofed the hay shed, damaged the wool shed, 
and carried away two sides of the house verandah, and the sheets of iron from 
it were foimd nearly half-a-mile (30 chains) away to the north-east, round wall 
plates in the hay shed, six to eight inches thick, were broken to pieces, and the 
iron roofing on all the buildings was battered by the hail as if someone had 
pounded it with a hanamer all over. The storm track was only a mile to a mile- 
and-a half wide, at least the hail part. Between 7 and 8 p.m., as the storm 
came up, there seemed to be a white bow in the sky Hke a white rainbow, 
stretching from north to south. I have seen heavy storms before, but I never 
wish to see another like this ; the shearers were completely terrified, and all say 
that they have never experienced a storm like it, — in fact it beggars description, 
and can hardly be realised. It was an experience that we shaJl remember as 
long as we live.* ** 

Australian Weather— "The Southerly Bur8ter."—The Hon. Ralph 

Abercromby has given to the Royal Society of New South Wales the sum of 
JglOO, which is to be offered as prizes, with the object of bringing about 
exhaustive studies of certain features of Australian weather. 

So frur only one feature has been selected, and a prize is now offered of ^5 
for an exhaustive study of the well-known " Southerly Burster.** It is under- 
stood that no essay which does not deal folly with the following points will be 
considered: — 



1. Tbe motioni of tlM TMiow «nto of douds lor 
the dme ciy and kikmioK the ^ banMr." 

2. The wwtfher condhiont which lead qp lo and iano>w the "IfOwUr,'^ wilh 
WeAiher Cheitt of AiMtnJui for the day of and day iolkiviiig it. 

8. The general eonditioiis which modiiy the fh i raflir of ^ ** bantar.** 

4. Theareaof the «* hunter** audita trade 

5. Barofpmph traeee showing the diani^es of imioiuie dniag the ** hunter.*' 

6. The direction and charaet^- of wind preeediDg H. 

7. The rdation of " bnrtten*' to rainfalL 

8. The easay nnut not exceed 50 pages of foolsen. 

9. The essay most be sent in not later than liarefa 31M. 1804. 

10. A photograph of each *' burster** described, giriqg a ohaimrtoriotio YJttm 
of the dond-roll, should, if possible, be sent with Uie essay. 

The essay must embody studies of several ** burstera,*' and must be ohiefly 
the result of original research of the author, but anthoca aro not dshamd from 
availing themselves of any available information, published or otherwiMt on the 
subject 

CUnutte of the Uud of lUiaga— The island lies between 1 1"*^ and ll''*24'N. 

lat. and between 60°'24' and 60^-54' W. long. Its longer axis, mnniBg from noiih- 
east to south-west, is 29 miles in length, and its bieadth nowhere m<»« than 9 
miles. From observations made for a series of years by Mr. L. O. Hay, it a| > p ea w 
that the yearly temperature ranges from a mean minimum of W in Febnianr 
to a mean maximum of 88° in September, while the mean fo the whole year is 
81°. The lowest absolute temperature observed was 08**, but it is very ■ftl^L'fn 
that the thermometer falls below 71°. In May 1891 Baran Eggtira reooided m 
temperature of 99^ The atmospheric pressure is also subject to small varia- 
tions only. 

In accordance with its latitude, the island has a ndny season lasting from the 
end of May to the end of December. Bain fidls also, in smaller quantitise, 
in the other months, and continued drou^t is quite an exceptional ooeuRonoe. 
In these months, however, the quantities of rain are less, and are distrSraled 
over a greater nmnber of days. Whereas, for instance, the mean ftU in Ss^ 
tember is to that of February in the proportion of 5 to 1, the rainy days are in 
the proportion of 4 to 8. Measurements made by Mr. F. Seeley at Goorland 
Cottage, in the middle of the island, show that the average annual rainfidl during 
the years 1874-81 was 71*11 ins., and the average number of rainy day* 140. 
Among the wooded heights of the north-east the rainfidl is no doubt nmdi 
heavier, while towards the south-east it gradually diminishes. At Scarboroii^ 
Mr. Secdey found the average for the years 1882-89 to be only 62*85 ina. Still 
less is the fall on the flat south-western foreland, where it barely attains a mean 
of 40 ins., and where the deficiency of moisture is manifested by the dry oha- 
racter of ihe vegetation. The climate of the neighbouring island of Trinidad 
is very similar, the yearly mean temperature at Port of Spain being 88^ and 
the annual average rain&Il 70 ins. The higher temperature is due to the poatkm 
of Port of Spain, which is sheltered from the Trade wind. 

The prevailing wind in Tobago is the North-east Trade wind, whioh, however, 
at this distance from the equator blows pretty directly from the EaiBt, and is 
particularly strong from November to July. During the other montha feeUe 
and changeable winds, generally from the South, are experienoed. In (hese 
months also occur the fearful hurricanes, which visit Tobago nmoh less fre- 
quently than the islands further northwards, as Trinidad appears to lie qiate 
outside their sphere. 

In general, the climate, though hot, is healthy and agreeable. Fevar aeldom 
occurs, though occasionally it presents itself in a daiigerous form. — Scottith 
Geographical Magaztue, 
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RECENT PUBLICATIONS. 

Afn$r%e€m MeUaroIoffieal Journal, January-March 1898. Vol. IX. Nos. 
9-11. 8vo. 

The original articles are : — Data (chiefly meteorological) bearing upon the 
selection of Btations for observing the total eclipse of April 16, 1893: by Prof. 
D. P. Todd (24 pp.). The author has collected all the cloud observations from 
ttations along the line of totality, which will pass over Chili, Argentine Rc- 
pablic, Paraguay, Brazil, Senegal and Sahara. — A balloon ascent : by Prof. 
H. A. Hazen (4 pp.). — A study of departures: by II. Gawthrop (4 pp.). — The 
meteorological stations on Mont Blanc : by A. L. Kotch (3 pp.). — Statement of 
work of the New England Weather Service since the transfer from the New Eng- 
land Meteorological Society in March 1892 : by J. W. Smith (7 pp.). — Anemometer 
comparisons : by S. B. Fergusson (5 pp.). Comparisons have been made at the 
Blue Hill Observatory between a Dines helicoid air meter and two Robinson 
anemometers of the U.S. Weather Bureau type, one with brass and the other 
with aluminium cups. The results show (1) that the Weather Bureau instru- 
ment registers higher than the helicoid, and that the differences apparently 
increase with the velocity ; (2) that when the record of the Weather Bureau 
instmment is corrected by Prof. Marvin's table, it is considerably lower than 
that of ^e helicoid, at all except low velocities, notwithstanding the fact that 
the helicoid probably gives velocities slightly too low, on account of the slug- 

S'shness of tne vane carrying it ; and (3) that the brass cups apparently register 
gher than the aluminium cup, except at velocities below live miles an hour. — 
Hot Winds m Texas, May 29 and 30, 1892 : by J. M. Cline (7 pp.).— The 
electrification of the lower air during auroral displays : by A. McAdie (5 pp.). — 
The paper mills and the fisheries; practical Koniolopy: by Prof. Cleveland 
Abbe (3 pp.). — The sling psychrometer : by Prof. H. A. Ilazen (4 pp.). — 
The aspiration versus the sling psychrometer: by A. L. Rotch (3 pp.). — 
Exploration of the free air: by Prof. M. W. Harrington (7 pp.). — The general 
winds of the Atlantic Ocean : by Prof. W. M. Davis (13 pp.). — The colours of 
cloudy condensation : by Prof. C. Barus (34 pp.). 

Annuaire de la Societe Meteorolofjique de France, July-August 1802. 4to. 

Contains: — Variations locales de la temp6rature (le 31 mai 1892) : par M. E. 
Bonvet (2 pp.). — Sur les temperatures moyennes diumes de juin h. Carcassonne 
(de 1873 k 1891) : par M. Rousseau (2 pp.). — Rt'sum^ dcs observations m^^tdoro- 
logiques faites auParc de Saint Maur, en mai et juin 1892 : par M. E. Renou 
(2 pp.). 

Meteorohgische ZeiUchrift. Redigirt von Dr. J. Hann und Dr. G. Hellmann. 
November 1892.April 1893. 4to. 

The principal articles are: — Ueber den Unterschied dcr wahren Extreme des 
Loftdruckes und der zur Zeit dcr Beobachtungstermine : von Dr. II. Meyer 
(7 pp.). The author deals with the difference between the barometrical ex- 
tremes as indicated bv the ordinary observations, e.g. at the three hours of 7 a.m., 
2 p.m. and 9 p.m., ana the true extremes shown by barograms. The stations 
selected are seven in North Germany, and then Vienna, PqIh, and New York. — 
Einige Wolkenbeobachtungen : von M. Moller (6 pp.). This is an interesting 
contribution to cloud study and nomenclature, carried out in Switzerland last 
summer, by marking the elevations on the mountains at which the several clouds 
floated. — Niederschlag, Gewitter und Bewolkung in einem Theile des Atlan- 
tischen Oceans : von I)r. P. Schlee (10 pp.). This is an investigation into the 
distribution of entries of rain, thunder and cloud over the route from the 
Channel to the River Plate, illustrated by two charts. It is, therefore, of the 
same character as the Dutch charts of Storm, Regen^ Dander, en Mist, that ap- 
peared nearly 30 years ago, and were then noticed in the Proceedings of this 
Society, Vol. IV. p. 101, in a paper by Mr. Gaster. — Meteorologie des Ben Nevis : 
von Dr. J. Hann (16 pp.). This is an abstract and criticism of the various re- 
sults of the Ben Nevis observations as published by Dr. Buchan and others. — 
Beziehungen der taglichen synoptischen Wetterkarten zur allgemeinen atmo- 
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spharischen Cirkulation: von Dr. E. Hermann (ly pp.) This is 'an attempt to 
explain the general circulation of the atmosphere by means of the Weather 
Charts published by the Deutsche See w arte and the Danish Office. The author 
classifies the cyclones under four heads, and the anticyclones under three. He 
then proceeds to deal with various theories of general atmospheric circulatiou 
especially those of Maury and Ferrel, assuming with them that each hemi- 
spnere is divided into four zones, viz. : — 1. Equatorial depression ; 2, Tropical 
calms ; 3. Depression of the West winds ; and 4. Polar anticyclones. In his 
second paper the author principally deals with the isobaric surfaces and their 
inclination to the earth^s surface, as shown on synoptic charts, and the influence 
of these directions on winds and the freneration of storms. The paper con- 
cludes with an appeal for a cable to Iceland and Greenland, and for the con- 
tinued publication of Atlantic synoptic charts. — Zur Theorie der Luf tbewegnng 
in stationaren Anticyklonen mit koncentrischen kreisformigen Isobaren : von 
Dr. F. Pockels (10 pp.)- This is a mathematical discussion of the phenomena of 
wind motion in anticyclones. — Beobachtungen, betreffend die Absorption dea 
ultravioletten Sonnenlichtes in der Atmosphare : von J. Elster und H. Geitel 
(9 pp.)* This is an account of a series of experiments made with an electrical 
actmometer destined to yield more satisfactory results than Langley*8 Bolometer 
which hardly gives any indications of the ultra violet rays. The apparatus depends 
on the principle that by means of the dissipation of an electric charge from a 
cathode of amalgamated zinc the very faintest intensities of ultra violet light 
can be measured. The authors give the results of their observations for the three 
levels of the Sonnblick Observatorv 3,100 metres, Kolm-Saigum 1,600 metrea. 
and Wolf enbilttel 80 metres, and then calculating the intensity of atmospheric 
action, they determine the amount of absorption, which is of course very much 
greater in the lower strata. Forty per cent, of ultra violet rays reached the IcTel 
of the Sonnblick; 28 of these were absorbed before the rays reached Kolm- 
Saigurn, while on the way to Wolfenbiittel 47 per cent, of the remainder were 
lost. — Irisirende Wolken : von Prof. 11. Mohn (17 pp.). The author had a good 
chance of determining the altitude of iridiscent clouds on December 19th, 1892, 
and in this paper he gives his calculations on the problem, and condudea with a 
request for further observations. He says that these clouds are always moat fre- 
quent in winter and when storms are about, and that their level is far higher than 
rtiat of cirrus.— Zur Bestimmung der Starke einzelner Borastosse : von E. Mazelle 
(4 pp.). This is an account of some Bora observations at Trieste. This wind 
is notoriously violent and gustv. There are two anemometers, one on a building 
and the other on the Mole at the height of 33 feet, and he attempts to deduce 
constants in order to compare their indications. He uses the factor 3 thraogh- 
out, and he gets velocities of gusts of about 100 miles an hour continued for a Sw 
aeconds.—lfeber die Hypothesen der OscillaUonen der sogenannten Maximal- 
•one des Polarlichtes und uber die Eigenthiimlichkeiten der Entfaltong 
des Polarlichtes in dieser Zone : von A. Paulsen (10 pp.). This is a criticism 
bv Dr. Paulsen on a theory propounded by Dr. Tromholt, that auroras have 
• diurnal oscillation northwards and southwards. This conclusion was 
disputed by Dr Paulsen in his discussion of his Greenland observations, and 
Dr Tromholt has replied to this in Petermann's MUtheilungen, Vol. XXXVIII., 
hut in this latter paper he admits that the available observations are very scanty. 
Dr Paulsen pertmently asks, in conclusion, what is the use of starting a thewy 
if there are not sufficient observations to esUblish it. 

BainfaU in the East Indian Archipelago, 1891. By Dr. J. P. tak m 
Stok. 1892. 8vo. 415 pp. 
This is the thirteenth annual volume, and contains the daily rainfall at 19t 
.tations — 104 being in Java and Madura, and 88 m Sumatra and the diffeml 
idands of the Archipelago^ The tables show that during the year 1891 great 
drought prevailed throughout the whole of the Eastern Archipelago. 

Report on the Meteorology of India in 1890. By John Euot, ILA^ 
—/^Meteorological Reporter to the Government of India. 1892. 4lou 
Hfett88 pp. and 5 plates. 

^% is the sixteenth annual reprt, and has been prepared on theMmi 
KnMrtLg Tolumes. Mr. Eliot says that the meteorology of 1890 hat 
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flnned the eondnsions given in the preceding annual reports of the remarkable 
perneteney of the chief features of each season throughout. This persistency 
18 M strooglj exhibited in the North-east monsoon period as in the South-west 
moDBOoiiy or period of rains. The cold weather of 1889-1890 was marked 
thronghoat by abnormal dryness and deficiency of rain. On the other hand, the 
South-west monsoon period proper was characterised by steadier and more abun- 
dant rain than usual. This remarkable persistency of the same general features 
throngb each of the large seasons in India necessarily implies that there muit be 
eqvalfy persistent and general determining factors or causes. It would appear 
that these should be sought for in the variations of pressure in the higher as 
well as in the lower levels of the atmosphere from the normal, and the accom- 
panying variations in the air motion over India. These variations in part deter- 
mine the rainfall and are in part determined by it. The seasonal changes of 
temperature are undoubtedly of the utmost importance in explaining the general 
air motion over the Indian monsoon area, but the minor variations of each period 
(daily or monthly) appear to be chiefly determined by the occurrence and dis- 
tribution of rainiall, and are hence mainly a result of, and not an influential factor 
in explaining, the stability and permanency of the chief features of each season 
in India (with a very few exceptions). 

The chief features of the South-west monsoon period, and more especially 
the diitribntion of rainfall, appear to be largely determined by variations in the 
presavre conditions of the lower atmosphere in India itself immediately before 
and during the advent of the monsoon. These pressure conditions are doubtless 
largely determined by the character of the preceding cold weather, and of 
the snowfall in tJhe Himalayan area, and partly by the character of the preceding 
hot weather. On the other hand, the character of the cold weather rains appears 
to be. dependent on other causes than the distribution of pressure in India at the 
level of the plains. Ueually in years of abundant cold weather rains pressure is 
eoDBiderably in defect at the higher Himalayan stations relatively to stations in 
Northern indLa, whereas in years of very deficient cold weather rainfall 
pressure is relatively largely in excess at these hill stations. These abnormal 
features are usually most prominent at Leh and Quetta. It is hence very 
probable that the character of the cold weather rainfall and snowfall in Northern 
India and the Himali^an area is mainly dependent upon conditions in the 
Centra] Asia elevatea plateaux. The pressure conditions are undoubtedly 
eommunieated to the higher strata, but are obscured at the level of the plains by 
other causes. The extension of the work of observation in this direction which 
has been recently sanctioned by the Government of India will probably throw 
mach light on this subject, and enable the general character of tne cold weather 
rains to oe judged with fair accuracy. 

SeoUiih Oeographieal Magazine. January-April 1898. Vol. IX. Nos. 1-4. 
Svo. 

Contuns : — The physical conditions of the waters of the English Channel : by 
H. N. Dickson (12 pp. and 2 plates). The paper gives the results of a physical 
survey of the western part of the Englisn Channel, which the author made 
while acting as a member of the staff of the Marine Biological Association at 
Plymouth. — The climate of the Interior of Greenland: by Prof. H. Mohn 
(4 pp.). The autlior has discussed the results of the meteorological observa- 
tions taken during Dr. Nansen's journey across Greenland in 1888, and has also 
examined the results obtained on Lieut. Peary's journey over the inland ice of 
Northern Greenland. Prof. Mohn is of opinion that the climate of Greenland is 
continental, with large ranges of temperature. The mean temperature for the 
year is low, and for the winter very low — perhaps the lowest to be found on the 
globe. In contrast to the climate of other continents, the summer temperature 
u also low, owing to the high latitude, the great elevation, and the vast extent 
of continuous snow fields. Both in summer and in winter the interior of Green- 
land contains a pole of low temperature, a centre of high atmospheric pres- 
sure from which anticyclonic winds radiate. — The distribution of temperature 
over the sea (6 pp.). This is a notice by Mr. W. A. Taylor of an article by 
Dr. W. Zenker which appeared in PetermamCs Mittheilungen. The author draws 
the conclusions that abnormal heat is only produced (a) by the transference of 
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Yolumes of water from lower to higher latitudes, (b) through contact with hmcl 
in latitudes below 40"^, and {c) by warm winds, such as those which blow from 
the Atlantic. Depression of temperature, on the other hand, arises from (a) the 
transference of water from higher latitudes to lower, (6) contact with land in 
latitudes above 40° (particularly in the Polar seas), and (e) cold winds anch as 
proceed from the Asiatic pole of cold. 

Smithsonian Miscellaneous Collections, — The Mechanics of the EarUCs 
Atmosphere. A Collection of Translations by Clsvbland Abbb. 8vo. 
824 pp. 

During the past few years some of the fundamental problems of meteorolo^ 
have been treated analytically and graphically with great success. Prof. 
Cleveland Abbe has collected all the memoirs that have Joieen published on the 
mechanics of the atmosphere, and in the present volume gives a translation of 
twenty of the best memoirs, the authors being Prof. G. H. L. Hagen, Prof. H. 
von Helmholtz, Prof. G. Kirchhoff, Prof. A. Oberbeck, Dr. H. Herta, Prof. W. von 
Bezold, Lord Rayleigh, Herr M. Margules, and Prof. W. Ferrel. 

Symons's Monthly Meteorological Magazine, January- Jane 1898. Bvo. 

• 

The principal articles are : — The January frost (5 pp.). ^Frost figures (3 ppj. 
— Distribution of rain in Mauritius during the aecade 1881-90: oy Pro^ Y. 
Raulin (3 pp.). The yearly totals mostly range from 60 to 100 ins., the highest, 
however, being 142*58 ins. at St. Hubert, and the lowest 29*66 ins. at Wolmar. 
As a rule, stations in the north, east, and south-east have the winter and sum- 
mer wet, and those in the west and south have the winter and autumn wet and 
the spring and summer rather dry. — The Sandgate disaster, March 8rd, 1893 
(6 pp.).— The Queensland Floods (3 pp.).— The Spring Drought of 1893 (6 pp.). 
— Rainfall at Chichester : by Dr. N. Tyacke (1 p.). — Rainfall in Brisbane : by 
J. T. Critchell (1 p.). — The Drought (2 pp.). — New issue of old meteorologiciu 
books (3 pp.). — Maximum Shade Temperature in April 1893 (1 p.). 

Transactions of the Seventh International Congress of Hygiene and Demo* 
graphy. Vols. I. -XIII. 8vo. 

This Congress was held in London, August I0th-17th, 1891. Among the 
papers read were the following : — Town fogs and their effects : by Dr. W. J. 
Kussell (12 pp.). — Meteorology in relation to Hygiene : by Dr. A. Buchan (7 

£p.). — Influenza and the weather of London : by Sir A. Mitchell and Dr. 
iuchan (6 pp.). — Water supply : by A. R. Binnie (3 pp.). — ^The water supply of 
maritime towns : by Dr. E. F. Willoughby (3 pp.). — The influence of ground 
water upon health: by Baldwin Latham (4 pp.). — Tropical highlands; their 
suitability for European settlement: by Dr. R. W Felkin (10 pp.). — The 
suitability of tropical highlands for European settlement : by Sir W . Moore 
(6 pp.). — To what extent are tropical altitudes adapted for settlement by 
Europeans ? by Dr. C. L. van der Burg (8 pp.). 

U, S. Department of Agriculture , Weather Bureau, Bulletin Xo, 3, A 
Report on the Relations of Soil to Climate. By Prof. E. W. Hiloabd. 
1892. 8vo. 69 pp. 

This, report is of much interest, and shows great research. The concludiof 
portions on the treatment of alkaline soils, such as are met with in parts of 
Hindostan, as well as in the Western States of North America, are particalarly 
useful to those who have to deal with irrigation in India and Australia, 
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The Mean Maximum and Mean Minimum Temperature of the Air on 
each day of the year, at the Royal Observatory, Greenwioh, on the 
average of the fifty years 1 841 to 1 890. 

By WILLIAM ELLIS, F.R.A.S., 
Of the Royal Observatory, Greenwich. 



[Beoeived March 25th.— Bead May 17th, 1893.] 

Cms result of the discassion of the observations and records of air 
iemperatare now being made at the Royal Observatory, Greenwich, for the 
fiffy years 1841-1890, the mean temperature on each day of the year, as 
deduced usually from 12 or 24 observations daily, has already appeared in 
the Quarterly Journal, Vol. XVIII., page 239. By the kind permission of the 
Astronomer Royal, I am allowed now to supplement that table by two others, 
Tables I. and II., giving corresponding mean maximum and mean minimum 
values of temperature, as lately deduced from readings of the self- registering 
thermometers exposed on the revolving stand, for the same fifty years 1841- 
1890. From these are formed two additional tables, one, Table HI., contain- 
ing the daily range of temperature, and the other. Table IV., the simple mean 
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of the daily maximum and minimam valaes. In each of these tablei flie ?alae 
for February 29 depends on 12 days only, eonseqaently, in iddof the UKmthljf 
mean for February, proportionate weight only is given to the leBott tot thk 
day. The values are in all oases those given by observationi no smoothing 
process of any kind having been employed. 

In a paper published in Vol. XYII. of the Quarterly JaummJ^ page 8B9| I 
gave, for each month, the difierences between the trtie mean temperatoe 
formed from twenty-four observations daily and that ftnmd by tsldng tlie 
simple mean of the daily maximum and minimum reediagi given by the self- 
registering thermometers, as determined from the obssrvalioiis of the tMofy 
years 1849-1868. The recent collection of the Qreenwieh therme me lr h il 
' results for the fifty years 1841-1890 enables us now to extend ttus eom- 
parison, not indeed to the fifty years, but to the forty-two jresrs 1849* 1B80. 
For in the years 1841 to 1847 the daily values of mean tempeimlnie far 
Sundays have been formed from a few observations only on eadi day, and is 
1848 from six observations on week days and fewer obeerrations on Simiajs. 
These were duly corrected, as necessary, for diunuJ ine^piality, still it 
seemed better to confine the comparison to the years 1849-1890, in whieh 
the true mean temperature was throughout found from twenty-four obserra* 
tions daily, on Sundays as well as other days, excepting only in the 
of occasional loss of photographic register, when eye observation values 
used. The new numbers are as follows, adding thereto the 
numbers for twenty years spoken of above. The numbers apply to the middle 
of each month ; proportion should be made for other parts of any month. 



Ezoeai of mean temperainre, obtained by Uking the aimpi' 
Month, mean of the daily maximum and minimam leacungs, abo? 

that fonned from 24 observations daily. 

1849-1890. 1849-lSe8. 
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DISCUSSION. 

Br. Bttobak said that he differed a little from Mr. Ellis in his explanation of 
tiie ooenrrenoe of the Tninimnm temperatnre in Febmary, and of the rise of 
temperatore in Angost. The temperature of the ocean aronnd the British Isles 
aHamed its minimnm in Febroary, and therefore it might reasonably be 
expeeted that in addition to the January minimnm a reduction of temperature 
would take place during February. Then as regarded the maximum in August, 
he (Dr. Buohim) had found that the chief maximum temperature of the air 
oeeorred in July, but a secondary maximum took place in August, and this 
■eoond rise of temperature appeared to be due to the fact that tiie temperature 
of the Borrounding sea reached its maximum during August. With regard to 
Ihe ooxAparison between the mean 24 hourly observations of temperature and 
the simple mean of the daUy extremes, he had found that the agreements 
between these values was very &ir, except in those oases where l£e hourly 
observations were incomplete through defects in registration, and tiien the 
differences were often considerable. He supposed that in the figures submitted 
by Mr. Ellis any hourly observations which were wanting had been made good 
by interpolation. 

Mr. Symons remarked that the differences given in the table of comparisons 
appeared, as fiur as he could remember, to closely resemble the corrections to 
reduce the arithmetical mean of the maximum and minimum to true mean 
temperature as determined by Mr. Glaisher. He thought that this correction 
depended on the pattern of stand used. As regarded the deviation between the 
Iwo sets of montn^ averages for the fifty years, it was perhaps due to difference 
in exposure, &e mean of the hourly observations being obtained firom the pho- 
tographic records (the thermometers and apparatus connected with which were 
aunmied in a laige shed), while the means of the observations of the daily 
•xtrames were firom Tn«.TiTminr^ and minimum thermometers exposed on a re- 
volving stand. It was probable that if a Stevenson screen had been used for 
the purpose of exposing the self-registering thermometers, the results would 
have aeoorded more closely with those firom the photographic records, as it was 
well known that in the summer months the range of temperature on a revolving 
^stand is larger than that shown by thermometers in a Stevenson screen. 

Dr. BnoHAN observed that the deviation shown in the second colunm of the 
statement referred to by Mr. Symons was not more than half the amount of 
the corrections nven by Mr. Glaisher. He considered that it was entirely 
wrong to apply Mr. Glcusher*s corrections to observations made in Stevenson 
•oreens. 

Mr. Habrieb remarked that Dr. P. Bergholz had |published a very complete 
discussion of observations of daily maximum and mmimum temperatures and 
other elements at Bremen for the years 1808 to 1800, so that Mr. Ellis's results 
were not the first of their kind. 

Mr. SouTHALL said that the date of the extreme minimum in January was 
exactly midwav between the date given by Luke Howard (January 18th) and 
that given by Mr. Glaisher (January 6th-7th), Mr. Ellis's date being January 
12th. Regarding the wave of heat in August, he had noticed that heavy 
thunderstorms firequently occurred on August 18th. 

Mr. Ellis said that m calling the February minimum of air temperature 
aeoidental he was aware that he was using too strong a word; he was not so 
well acquainted with the variations of ocean temperature. The mean daily air 
temperatures given in the Quarterly Journal, Vol. XVIII., page 289, are the 
means of separate daily values, found either from actual readings of the ther- 
mometer of the revolving (Glaisher) stand, or firom photographic values reduced 
to the reading of the same thermometer, and thus become strictly comparable 
with the simple means of readings of the maximum and minimum self- 
registering thermometers placed on the same stand as given in Table IV. of the 
present pi^r ; consequentiy the differences between the two sets of means are 
not, as suggested, due to difference of exposure. For the reason stated, however, 
ihe comparison has been confined to the years 1849-1890 (42 years). The differ- 
•noes given are less than those formerly found by Mr. Glaisher, which were deter- 
mined from the observations of a few years only. No doubt they depended in a 
* measure on the pattern of stand employed ; it would thus be improper to use them 
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to correct the mean of the inaxininTn and minimnTn, as observed in a Stevenson 
screen, for which the correction wonld likely be different, probably less in magni- 
tude. We shonld not necessarily expect the simple mean of the maximum and 
minimum to i^gree with the true mean even under the same conditions of exposure, 
or consider a close agreement in this respect, in any particular form of screen, as 
indicating that on tins account the screen was in principle superior, althongb 
such agreement from a practical point of view may be convenient. 



Suggestions, from a practical point of vieWi for a new 

Classification of Cloud Forms. 

By FREDERIC GASTER, F.R.Met.Soc. 



[Beceived AprU 27th.— Bead May 17th, 1893.] 

This fbrma assumed by clouds at different levels, and found under varioiu 
conditions, have recently received a large amount of attention from 
meteorologists. This increasing interest is probably due, to a very great 
extent, to the facility with which most of the forms may be photographed. 
Even the difficulties which, for a time, lay in the way of photc^aphing elonds 
of the cirrus type — especially when appearing In bright sunshine — are being 
overcome by one of our Fellows, Mr. Clayden, whose kindly aid will enable 
me this evening to place before the Fellows a number of lantern illnstrations, 
which will make my proposals more readily intelligible. The laboors too of 
Hildebrandsson, Abercromby, Ley, Singer, and others have brought before 
meteorologists cloud photographs, arrangements of them, or views with 
regard to them, intended to replace the nomenclature of Luke Howard and 
the somewhat defective drawings with which one edition of his work was 
illustrated. Mr. Ley has been working for years, and some contributions 
from his pen have greatly aided those who have studied clouds. I do not 
propose, however, to take up the time of the Society by enumerating all or 
even many of the classifications which have been placed before the world, 
but, in looking back, shall refer mainly to those of Luke Howard, and of 
Hildebrandsson and Abercromby, as being probably the best known. 

Li examining the different collections of photographs which are open for 
inspection, I cannot help feeling that an enormous excess of attention has 
been devoted to those forms (such as cumulus) which lend themselves most 
readily to the artist in producing good pictures, with the result that eertain 
of the cirriform and stratiform varieties have been almost or altogether passed 
over. One of the objects kept in view in preparing this paper is to show 
where some such blanks exist, in the hope that they may be soon filled up. 

I do not intend to criticise at any length the nomenclatures and classifi- 
cations which have been proposed in late years, except to say that while 
they are accompanied by greatly improved cloud pictures, the nomenclatures 
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pressed appear to be litUe if any better than the older ones they were in- 
tended to replace. I allude more particularly to the terms cirro'cumului, 
eumuJo'Cirrui and alto-cumulus, as used by Abercromby and Hildebrandsson 
in their work, and as reproduced in the Hamburg '' Cloud Atlas " 1890. 
Perhaps if every observer were an adept at cloud observing these defects 
would be reduced to a minimum — but this is not so. A large number 
of observers know very little about clouds, and, owing to want of clearness 
in stating the principles on which the names have been given, they are un- 
able to discover, with the limited time at their disposal, where to place, 
or how to describe, those they see. I do not pretend that the proposals about 
to be made wiU settle all the difficulties which arise in this matter — it is 
impoBsible that a question of such breadth should be dealt with fully in one 
paper — ^bnt I hope that they will form a step in advance, and aid beginners 
to grasp the subject in its more prominent bearings more readily and more 
logically. 

I shall first state briefly the principles on which the present proposal is 
based. Simultaneously with Capt Wilson-Barker, one of our Fellows, I 
eame to the conclusion (as stated in the discussion which followed his paper^ 
on February 19th, 1890) that there are, in fact, only two main classes 
of eloud-forms ; — (1.) Those which arrange themselves in the form of 
sheets — ^whose vertical measurements are small when compared with the 
horizontal. To these both he and I apply the general terms stratus or 
stratiform, (2.) These which rise up in heaps (like masses of cotton wool) 
firom a horizontal base; and to these we apply the terms cumulus or 
eumuliform. If I understand him rightly I may say we look upon cirrus and 
eirriform clouds as modifications of the stratiform, and believe that by 
adopting these two main terms, and supplementing them by a few well-known 
prefixes or affixes, we may describe all the forms at present recognised, and 
have a classification leaving room for embracing other forms not yet clearly 
defined. In doing this, care has been used not to violate the meaning of any 
of the terms hitherto used by Howard — ^but rather, by slight modifications, 
to enlarge their scope, so that while that is still applicable to the cloud which 
it originally represented, it becomes the general term for many others of the 
same type. 

The prefixes and affixes employed in this paper are mainly the following : — 

Detached^ applied to sheet-clouds when the sheet is broken up into 
a number of more or less rounded cloudlets — such as is found in the 
conventional cirro'cumulus cloud. 

Fracto, applied to clouds, or portions of clouds, with ragged edges — 
bearing the appearance of having been broken roughly ofi* from a larger 
mass, or of having their outline broken or torn owing to some atmos- 
pheric disturbance. 

Turr sited, when portions of the cloud rise abruptly from the base, 

1 quarterly Journal, Vol XVI. p. 131, 
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in a turret-like form, at consideraUie dialaiioes from one CBOlker. ffhiB 
term was, I believe, proposed first by Mir. Ley.] 

MammatOf when, instead of the rounded portion of certain doads 
rising upward from a base, they hang downwards somewhat in the form 
of mammaD. Instances of this occur both in stratiform and comnliform 
clouds. 

Furrowed^ applied to certain forms of strains doiid, th« ondar sor^ 
fjEuse of which is in ridges, as thou^^ it had been ploag^ied, as a field. 

Oirrijbrm, to those clouds which, while appearing m Aeett, or pafCi 
of sheets, haye a distinct filamentary slruetiire eifhsr in ffi|^ «r 
curvilinear lines, or take the form of feathers, deHeate saaiweed, 4e^ <r 
have a ** fretted " appearance, 

I propose to reject << ground fog ^* entirely from the forms of^'dond,** 
and to consider as '* clouds*' only those bodies of water- or ice-dust which 
float in the air at a greater or less distance firom the surfiMse of the earth 
in comparatively level places. 

With these principles in view I have drawn up the accompanying Table ; — 
in it all the cloud forms with which I am acquainted as being satisfiietorily 
identified are classed under four headings, viz, 

1. SuBFAOE Clouds, or those ^diich iqppear conunonl^ between the 
earth*s surface and a level of about 2,000 feet, at which latter idtitode 
the bases of some of the mmuU-nimbi (in Class 2) are occasionally 
found* 

2. Lower Medium Clouds, commonly found at an altitode vaiyiag 
from 2,000 to about 10,000 feet firom the earth. 

8. HioHEB Medium Clouds, induding'all varieties which nsuany float 
at an elevation ranging from 10,000 to about 22,000 feet, 

4. HioBBST (oB Cibbifobm) Level Clouds, or those found commonly 
at elevations exceeding 22,000 feet. 

The altitudes are taken firom the Hamburg '' Cloud Atlas," 
Columns are given in the Table furnishing : — (1) The names of each vamty 
of doud induded in the classification ; (2) A short account of the prine^Nd 
characteristics of each as fiur as appearance goes ; (8) A reference to certain 
photographs or other pictures in possession of well-known authorities, and in 
which the variety is represented : (4) The names hitherto applied to the 
variety by some well-known authority ; and (5) A convenient abbreviation 
by which its appearance might be recorded in an ordinary Meteorologicd 
Register. 

The limits of altitude, separating class from class, are by no means hard 
and fast lines, nor are the altitude values quoted to be taken as severdy 
accurate, but rather as being a good approximation to the limitiiig heights of 
the zones in which the varieties in each class ordinarily appear over the 
northern half of Europe. Cirriform doud is occasionally found at much 
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lower loTels than 20,000 feet ; in fact, some lower medium clouds have been 
(teerved to assume a eirrus-like shape at times. Such occurrences are note- 
worthy and point to an unusual condition — and a good observation of such 
SB oeeurrenoe will naturally suggest to an investigator the necessity for con- 
sidering what the conditions are which contributed to such an erratic 
devdopment. 

nie appearance of the clouds is described in the table in sufficient detail to 
enable obeerverB to recognise them. It is not proposed to print illnstralions 
with this pi^Ty but in discussing more fully, at a future time, each of the 
Wtfieiies, I hope to supply the need. The term strattu^ as applied to the 
niCMse ebuds, has be^i most unwillingly retained; in many cases these 
doiida do nd assume a sheet-like form at aU, but it has been a common 
praietiee to eall all (bg-like and ill-defined forms ** stratus.'* The veiltical 
aeasuiement of fog banks (S. Det. 1), when compared with the horizontal, is 
usaaUy very considerable ; the large serrated stratus clouds (S. Neb. 1) and 
fltonnj send (S. Fraeta 1) have no regular form at all, and although the high 
fog (8. Con, 1) has the appearance of a sheet when viewed from beneath, its 
wiieal thickness must often be great, or it could not otherwise product the 
midnight darkness it often does over London even when there is little fog near 
the ground. I make this protest, inasmuch as [to adopt the term, even for 
a time, is to break somewhat rudely the definition given earlier in the present 
p^er. P^haps it would be better to Include these <* fog banks " in the 
mtmulus family ; the lowest forms of cloud to which, in my opinion, the term 
9iratu» is applicable being the ** anticy clonic stratus" of Ley, and the 
" strato-cmnnlus '* of Hildebrandsson and Abercromby — both of which I have 
included in Class 2. 

▲ remark is necessary also with regard to a form of cumulut — not well 
devieloped — a picture of which is given in photo 16 of Hildebrandsaon's 
Oimsifieaikn dei Nuagei^ Upsala 1879. Such clouds often accompany local 
thunderstorms and appear at a very low level ; it is stated that an observer at 
the summit of the ELSel Tower has witnessed a storm passing over Paris 
below his feet, he himself being in bright sunlight. However this may be 
(my authority is not very good), I have seen such clouds once, below ^e 
level of the summits of hills about 600 feet above the mean sea level. I have 
not tabulated this variety, as I should like to know a little more on the subject 
before concluding whether the cloud is an independent variety or merely an 
QiBiioot from a large cumulo-nimbiUf the form of which is concealed from an 
observer. 

The views propounded in this paper seem to me to be an advance on those 
recently advocated in the following particulars : — 

1. Hie number of distinct varieties of form here recognised and described 
islarger than that included in the papers by the authorities to whom I have 
already so often referred, but I believe they are classified in a more simple 
manneri and are consequently easy to remember. 

2. The proposed arrangement brings out the fact that clouds hating the same 
general fornix but appearing in more than one of the classes, are found to 
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decrease steadily in yeriical measurement, as compared with horizontal, the 
higher they are foond. Thus if we start with the massive cumulo-nimbui^ 
whose base is often very low, the next form in which we meet with this type 
is the cumulus pore and simple, where the vertical hei§^t firom base to 
summit is obviously less, and lastly, we find ^t in the complex 9trMt(h€umulu$t 
where the vertical measurement is still smaller. All these are in Class 
2, and at higher levels no true cumuliform clouds appear. 

Another illustration is found in the detached stratue variety. We have its 
lowest form in the fog-banks (Glass 1) already referred to, their vertical, as 
compared with their horizontal, measurementbeing large ; they appear again 
in Class 2, as the Urato-cumuhu just mentioned, and here their height is 
reduced ; thoy are next found in Class 8 as Detached Stratue 8, with very 
slight vertical measurement ; and lastly, in the cirriform level as Detached 
Stratus 4 (the true cirro-cumulus)^ so thin that the sun shines through them, 
without throwing any portion of them into shadow. 

8. I think it a much better plan in classifying clouds to begin in the region 
from which cloud matter (the raw material) is derived, and in which neigh- 
bourhood the forms of the clouds observed are less well defined than they are 
in any other stratum, and to proceed thence in an upward direction, till we 
reach the region where all clouds cease to exist, than to b^;in above and 
move in the opposite direction. 

4. That it is desirable to have a classification so arranged that new varie- 
ties when identified may find their proper place in it without in any way 
interfering with those already placed, must be evident to all. 

fiy good cloud observations alone can we at present get any direct know- 
ledge of the movements of the higher wind currents over level country. Once 
let us be possessed of good cloud observations, taken by a fieurly numerous 
body of observers scattered over the country, observing simultaneously, and. 
using the same terms when referring to identical forms, there must of neces- 
sity be a development of our knowledge of the atmospheric circulation both in 
cyclonic and anticyclonic systems, which cannot fail to be of the utmost value 
to meteorologists, and to the world at large. 

Before closing, there arc one or two minor, matters which deserve to be 
mentioned. 

First, it is evident that considerable experience is required by observen 
before they can say whether any of the continuous stratus form which 
they may be looking at belong to Class 2 or Class 8, and in arriving at a 
decision it will be necessary to consider how the overcast condition has come 
about — ue. what stratum of clouds was contributing to its development. 

Secondly, The position of the cloud with regard to the observer must be 
carefully considered if its true form is to be registered — the appearance of 
many forms when viewed from beneath being essentially different from those 
of the same character when lying away near the horizon. 

Lastly. It would appear from what has here been said, that for cloud- 
work observers should be carefully trained before their records can be used 
for any but the roughest investigations. In fact it is becoming more and 
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more necessary that Meteorological Observers should be educated for their 
^ork much more thoroughly than they are, so that the accumulation of 
material of indifferent quality may give place to the collection of information 
which may be relied on by investigators. 



DISCUSSION. 

Bev. W. Clement Let, in a note to the Secretary, said: — 

" I shall touch very lightly upon two or three of the numerous points which 
suggest themselves to me in connection with some of the remarks, and with the 
classification laid before us by my friend Mr. Gaster. A feeling of admiration 
for the courage and of sympathy with the difficulties of any one who attempts 
to classify phenomena presentmg a large number of natural cross-divisions 
must possess the minds of those who have devoted time to this special study ; 
and of this feeling I certainly have a full share. 

" In some papers read, and in discussions held before this Society, simplicity 
has been regarded as the summn felicitas to be aimed at in cloud classification. 
I am glad on grounds previously given that the author recognises in this paper 
as many as about twenty sub-divisions of clouds, and thmks them woruiy of 
distinctive consideration. It is by no means as an unfriendly critic that I would 
point out a special feature in this paper, a feature which the author appears to 
recognise in speidkinff of the varieties in each class as they ' ordinarily appear 
over the northern half of Europe,* and which is implied in some of the cloud 
names which he suggests. The feature is this, that the nomenclature appears 
to be, in some sense of the words, non-international and non-scientific. By a 
non-international system I mean one in which English words do duty side by 
side with classical ones; and by non-scientific I here mean a dassificaticm 
which does not rest on diiOferences of physical process, such as simple radiation 
firom the earth and from dust particles, convection currents, the over-lapping of 
CTurents differing in velocity, direction, or both, the adiabatic effects of conden- 
sation and of congelation on the forms of cloud. It is held by many that the 
whole subject of the physics of the atmosphere has not yet been sufficiently 
investigated to admit of its application to the classification of cloud forms. 
This is an opinion which I do not share, but which claims the ^eatest respect. 
But, in any case, this paper will not have its provisional value unpaired by the 
absence of an attempt in the direction above mentioned. 

" One or two words on some of the varieties mentioned in the paper. 

** I think the conclusions drawn as to the vertical thickness of clouds simply 
from the obscuration of sunlight are hazardous, and that Mr. Gaster has over- 
rated the vertical thickness of the sheet of high fog (continuous stratus No. 1). 
On the other hand, with regard to cumulo-nimbus — I take special interest in a 
compound cloud which I first provisionally christened cumulo-nimbus, — I must 
not blame Mr. Gaster for following the majority of observers in treating the 
altitude of this cloud as only 16,000 feet (supposing this to be taken as the level 
of the summits, and not of the middle portions of many cumulo-nimbi). I 
further think it a mistake to speak of the summits of these clouds as breaking 
up into ' feJse cirrus.* In a Icurge number of cases the summits of heat thunder- 
storms are eventually left in the sky in the form of the loftiest cirri, while in 
others thev rise in their greatest development as mighty domes of ice-mist 
above the level of the surrounding cirrus of a summer oBky. 

" I must also make a remark on Mr. Gaster's ' manunato-cumulus.* Having 
been the originator of the word < mammatus,* and of the prefix ' mammato,' 
I think it necessary to remark here that as associated with thunderstorms the 
sac-shaj^d, festooned or tubercled appearance belongs to the under surfEUse of 
the entirely frozen and extended summits of cumulo nimbi, genenUly when 
approaching their final stage. On the other hand, as associated with gales, the 
dependent sacs form the under surface of the sheet of ice cloud, formed in an 
analogous manner, but on a more extensive scale, which frequently overlaps 
the front of an advancing cyclonic disturbance. 

" I think that the author has done wisely in adhering to a great extent to 
Luke Howard*s general system. Perhaps it is a misfortune tiiat we should be 

MBW BEBIES. — ^VOL. XIZ. Q 



228 DISCUSSION — SUGGESTIONS FOB A NEW CLASSmCATION OF CLOUD FdBlCS. 

restricted in the nomenclatnre of clouds to a language so meagre in terms 
applicable to physical phenomena as the Latin language, and cannot avail 
ourselves, as in many branches of science, of Greek nouns and derivatives. 
The author has partly escaped this difficulty, but, as I have already indicated, 
at some expense. If his classification wiU stand the strain of being adapted to 
international use, I think there would be no difficulty in giving Latin equivalents 
for the English terms. And I may be permitted to remind the Society that an 
author, several times referred to in this paper, has stated, as a result of travels 
in many parts of the globe, that cloud forms are the same all over the world, 
but that they possess a different language, or a different interpretation in 
different parts of our planet.** 

Mr. Batard said that there appeared to be too many systems of doad daasi- 
fications and varieties already in existence, and consequently there was a 
tendency to create confusion in cloud observations. Our fim need was a repre- 
sentative set of cloud pictures arranged under Howard's nomenclatm'e. If such 
a guide could be obtained, the cloud observations of the future would be more 
useful and satisfactory. 

Admiral Macleab said that Mr. 6aster*s table of cloud forms and their 
characteristics would doubtless prove useful to the student of meteorology, but 
it was hardly likely to be of ser\'ice to the average meteorological observer. 
He had had considerable experience in teaching various grades of seamen to 
make intelligent meteorological obserx^ations, and had found it a good plan to 
keep to the simple names, cirrus, cumulus, stratus, with suitable qualifying 
words, such as ragged, torn, &c., in order to more fuUy describe any peculiarities 
which might be seen. He thought it would not be advisable to put such a classi- 
fication as that proposed by Mr. Gaster into the hands of a large proportion of 
observers, as there would be the temptation to lose time in carefully comparing 
and matching the clouds seen with the description given, and before such a 
process could be accomplished, the form of the cloud would probably have 
undergone a complete change, and the obser^'ers would have to commence 
again. 

Mr. Symons said that one difficulty which suggested itself in comiection with 
Mr. Gaster's proposed cloud classification was, how were ordinary observers to 
determine the altitude of the clouds ? 

Mr. Ellis, whilst ftdly sensible of the value of attempts to improve the 
nomenclature of clouds, had hitherto felt that it would be difficult readily to 
teach the newer systems to observe^ so as to ensure confidence in the descrip- 
tions that they unght give. 

Dr. Buchan said that the experience of the capabilities of observers which he 
had gained during his annual tours of inspection had shown him that usually 
certain forms of cloud were well known and readily identified, while in regard 
to other forms, some doubt and difference of opimon appeared to exist. He 
thought it would be better that the construction of a system of cloud classification 
should be a process of slow growth, as an increased knowledge of the process of 
atmoHphoric chants might lead to a better understanding of the conditions 
under which certam cloud structures were formed. He had firequently noticed 
the formation of clouds on the western hills of Scotland, and he believed that 
■uoh fonnations entirely depended upon the barometric conditions of the air. 
The formation of cunuilus clouds on a hot summer day was probably due to 
unequal heating of the earth's surface giving rise to upward air currents of 
various dcgroos of tenipcmture and humidity, the conflict of which currents 
was oxhihitod by their condensation into visible vapour in the form of clouds. 

TiiK TuKHiDKNT (Dr. ^ViUiam8) said that, like Mr. Symons, he was in doubt 
as to how observers were to determine the altitude of the clouds. He considered 
it wotild l>e bettor to confine the terms used in a cloud classification to one 
languiH(ts and preferred such simple terms as those employed by Admiral 
MarUtar in teaching soamen. While commending the scientific classification of 
rlotidH, ho n^grottod their disappearance from the field of the ima^ation, to 
which thoir boautiAil and evor-var^-ing forms furnished a perpetual stmitdns. % 

Mr. Gahtkr said, in reply, that he was well pleased with the discussion which 
had taken place, thotigli ho wished Mr. Ley and Captain Wilson-Barker oonld 
have boon pnmont. lie pointed out that the altitudes he had inserted in the 
paper wore given merely for information; the observer was not required to 
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eomiider them at all unless he chose. He considered that the various forms 
assumed by the clouds within those different limits of altitude which he had quoted 
were sufficiently distinct to enable observers with pictures of them to register at 
onee which variety it was they were observing, while the altitudes would enable the 
sabseouent investigator to plot very ^proximately the movements of the currents 
in whidi the clou£ were floating. He did not think he had attached too much 
importance to the height (from base to summit) of the high fogs, but deferred 
gr^ftily to Mr. Ley on such subjects. The other matters referred to in the 
aiseuBsion i^ould have his carefid attention. 



FIFTEEN YEARS' FOGS IN THE BRITISH ISLANDS, 

1876-1890. 

By ROBERT H. SCOTT, M.A., F.R.S. 



[Received May 2dth.-^Bead June 21st, 1898.] 

As the subject of Fogs is forcing itself on general attention, especially in 
London, it has occurred to me that perhaps it might be of interest to the 
Society if I were to lay before it an account of the fogs recorded in these 
islands of late years. 

It is impossible to obtain any information from our records as to the dura* 
tion of fogs. All that can be done is to extract from the schedules of observa- 
tion the number of times fog is entered. 

Here we are at once met with a difficulty, for the three phenomena of " fog,*' 
*' mist," and " haze *' all produce obscurity of the atmosphere, and there is, 
as yet, no dear distinction between them. Is the difference between them 
only one of degree, fog being the superlative ? or is there any generic 
difference between the three things ? 

This difficulty at once struck me when I proceeded to compare the tele- 
graphio reports with the entries made at the stations of the second order. 
More than one practised observer at a Second Order Station entered every 
case of obscure atmosphere as " m *' ; as regards the telegraphic stations 
one reporter frequently sends up a statement of << misty rain," which, of 
coarse, goes down as " m *' in the reports ; while another habitually enters 
** mist" or " haze " on almost every day of the month, even when the sun 
is burning the card of his sunshine recorder. 

It finally appeared necessary to restrict the inquiry to the telegraphic 
reports, and, in order to introduce uniformity into the figures, to adopt the 
two observations, at 8 a.m. and 6 p.m., which appear in the Daily Weather 
Report, as representing the day. If fog was reported at either of these two 
epochs the day was set down as a fog day, but no distinction has been drawn 
between the days at which " f *' is set down for both observations and those 
on which it appears for only one. 

The fifteen years 1876 to 1890 were taken, and the coaunencement was 
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made with 1876 because the foil reports for 6 p.m. were first issued in the 
Daily Weather Reports on April Ist, 1875. All the stations have been taken 
which have observed continuously through the whole interval, and those only, 
with two exceptions. Nottingham was replaced by Loughborough in 1882, 
and Dover by Dungeness in 1884. In these two cases the records have 
been held to be continuous. 

The Table giving for each station and for each month in each year the 
number of fogs reported during the entire period is not printed, but the 
monthly totals of fogs at all stations are given in Table I., which show the 
variations from year to year. 

TABLE I. — MoMTHLT Totals of Fogs at all Stations, 1876-1890. 
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Table n. (p. 281) gives the monthly totals for each station for the whcxle 
15 years. These were plotted on 12 maps, so as to show the geographioa/ 
distribution of the fogs to the meeting. 

If we take the winter first, as being the foggiest season, the greatest number 
of fog observations is in the Thames valley and at Yarmouth ; the six 
months total, October to March, being for London 680, for Yarmouth 610, 
and for Oxford 508. Ardrossan comes next to these stations with 485, bot 
as regards this last named place the amount of fog is very local. The two 
stations nearest to Ardrossan are Leith and Donaghadee, and the total for 
the same six months is, for the former 260, and for the latter only 87. 

In the summer half year, in the months from April to September inolosive, 
the fog prevalence attains a local maximum in two different localities— 4t 
Soilly, St. Ann*8 Head, and Roche's Point in the south-west, and at 8om- 
burgh Head and Wick in the north. These are evidently sea fogs aocom- 
panying warm weather. North Shields reports a considerable amount of fog 
throughout the year, possibly owing to its being on a river. 

It has appeared to be of interest to see what relationship exists between 
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fogs utd calm weather. Any Loadoaer knows that the first breath of wind 
blows his tog BWBj. In order to teat this relatjooahip I have entered to 
each observation of fog the wind, force and direction, at the time. The 
direction did not appear to deserve further notice, as io very Ught winds the 
direetion Is notorionsly doubtful. 

Table III. gives the reaulte of this analyeis, all the stations beiug thrown 
farther. It will be seen from the last column what an overwhelming pre- 
ponderance oomes out for the lightest winds. " Calm " with Forces 1 and 2 
take 77'9 per cent, of all the observations. It is nudeniable that captains 
at Umes report tog, with " the air as thick as pea soup," and with a gale of 
wind, bat still I am of opinion that fog ia not the proper entry. 
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In order io further test this matter all the cases of entry of fog with strong 
winds, i.e. with forces 6, 7, and 8, Beaufort Scale, 128 in nnmber, have been 
extracted, and to each has been put down a notice of the weather at the time. 
Out of the number 66 were reported on days on which not less than 0*10 
inch of rain was recorded, so that here we have thick mists set down as fog. 
Eleven oases occurred after heavy rain, half an inch or more in the preoeeding 
24 hours. In these instances, apparently the entry of fog instead of mist 
was incorrect. Fifteen were cases occurring either immediately before or 
during a gale, and these are evidently thick mist. 

We have therefore in 15 years, out of nearly 8,000 observationB, a residue 
of only 46 reasonably dry fogs occurring with strong winds* 

In the face of what has just been said, I submit that little harm would 
result if the observers were directed to put down *' m *' instead of " f " 
whenever the force of wind reaches 8 of the Beaufort Scale. This would 
give a basis for a definition of fog, that it only occurs with anticyclones, or, 
at least, under anticyclonic conditions. 

An interesting fact as to the distribution of the high wind fogs is that they 
are almost entirely confined to the entrance of the English and the Bristol 
Ghannels. Scilly claims 48 of them, St. Ann's Head 81, Hurst Castie 11, 
Holyhead and Boche*s Point 7 each. The total of these figures is 105 ou^ 
of 128, leaving only 24 for all the remaining stations. 

In conclusion, it may be interesting to say a word or two about Londoik^ 
fogs. In much of the recent utterances about fog, the term has been taken, 
as synonymous with smoke. I have myself seen an advertisement of a fir» 
grate which described it as << non-fog-producing," and throughout Dr. Oliver'9 
recent Report on the effects of Urban Fog upon Cultivated Plants, the actions 
complained of are those of various substances produced by the combustion of 
coal, and not of those of the peculiar form of condensed aqueous vapour 
which constitutes true fog. 

It seems to be generally assumed, without any attempt to cite figures, thai 
fogs in London are increasing in frequency and in severity. The fog entriefl 
for London have been taken out in order to test this idea, and are exhibited 
in Table IV. It will be seen that neither in any monthly nor in the annual 
curve is there any trace of a regular increase. Individual foggy months can 
easily be picked out from the table. As to the annual totals, 1886 was the 
foggiest year, with 80 days, and 1887 came next, with 68. All that can be 
said is that taking three lustral periods, of five years each, the last of these 
1886-90 comes out markedly the worst, the successive totals being 262, 250, 
and 822. 

In my own opinion the alleged increased of fog, especially in the south- 
western district of London, is attributable to the extension of building during 
the last quarter of a century. This has increased the number of chimneys, 
and whereas twenty years ago the fogs which reached the Chelsea Nursery 
Gardens were apparently innocent country fogs, they have of late years as- 
sumed the urban character with all its deleterious attributes, owing to the fact 
that they have had more copious stores of smoke to contaminate them. 
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Aceording to Dr. Oliver, what does mischief to plants la the amonut of 
foreign substances suspeDded in the fog, and not the fog itself. 



DISCUSSION. 

Admind &f aclrar said it was neoeasary to emphasise the difference between 
miat and fog. Mr. Scott'a atatement that fog waa driven away by wind waa 
confirmed by the experience of all saiiors, bnt mist or haze would remain with 
a higfa wind. Ab an example of tliia he quoted the South-east Monaoon, which, 
although dry, always brought thick weather, at times almoat as thick as a fog, 
and the stronger Ihe wind the more deuae it became, wliilst with the North- 
west Monsoon, which brought tlie rain, the atmosphere was clear. He inquired 
whether elevation had any effect upon the prevalence of fot; in the casea quoted. 
St. Ann's Head, where fogs were rather prevalent, was high, and perhaps at 
Scilly, alao a foggy place, the observations were probably made in an elevated 
situation. [He adds that a fog generally had a defined limit, like a clond, and 
sometimes could be seen like a wall, while mist bus no defined boundary, and 
haze may be due to duat.] 

Hon, fioLLO BnssELL said that he would like to know whether any precise 
definitions of mist, fog or ha/e could be found anywhere, as he had never been 
able to meet with any. He bad hitherto been in the habit of conaidering miat 
OB thin fog, bnt so far as he could gather from Mr. Scott's paper, a miat was 
rather like a fine or small rain. It was important that observers ahould be able 
to make a olear diatinction between miat and fog, and he hoped that this paper 
would lead to aome definite results in this direction. Under exiating conditions 
the obser\-ations seemed to be greatly confuaed, some observers reporting mist aa 
fog. while others seldom reconled on observation of fog, and in fact individual 
<^»ervers appeared to have widely different ways of viewing the same phenomena. 
The number of foga at Yarmouth was particularly noticeable, and seemed to 
require some explanation. He had some time ago extracted the records of 
fog aa given in the Dull;/ ICnrf/iT llfjiort for certain years comprised within the 
period 18T2-IBI:i2, and ha<l been rather surprised to find tliat fogs at Yarmouth 
were so numerous. The averages for the places selected during the years for 
which the obsenationa hod been utilised were as follows: — Yarmouth 122%, 
London 18-5 %, Aberdeen 2 %, Dover 6 %. Holyliead 62 %, Scilly 10 %, Oxford 
10-5 %, Liverpool 66 %, Valencia 2-4 %, Hutat Coatle 3-2 %, and Leith G-8 %. 
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He was glad that Mr. Scott had separated smnmer firom winter fogs, for it was 
important to make a distinction between the prevalence of fog in Uiese two 
divisions of the vear, there being a large nmnber of summer rogs at seaside 
towns, but very few fogs in winter. He did not quite concur with Mr. Scott as 
to wet mists occurring after heavy rain, for he had seen a good many mists 
after such rains which could not be distinguished from dry fogs. He considered 
^at there was after all some truth in the name '* non-fog-producing*' as applied 
to the fire grate referred to in the paper, as it was weU known that the London 
atmosphere was often very clear in the early morning, but soon alter the fires in 
the houses were lighted fog was formed, and firequently the outlying sulmrbs 
were clear when the more central districts were enveloped in fog. Doubtless 
fogs could be greatly mitigated in large cities if anthracite coal was much more 
commonly burned. Mr. Scott*s figures certainly seemed to show that the 
number and intensity of fogs had not greatly increased during recent years, but 
he (Mr. Russell) was inclined to think that in some parts of the town the 
density of the fogs had become considerably greater. 

The President (Dr. Wilh'ams) remarked that it was somewhat difficult to 
separate land fogs from sea fogs; but if Table II. in the paper was carefully 
examined and the inland j^laces compared with those at Uie seaside, some such 
distinction was possible, as it was then clearly shown that fogs prevailed chiefly 
in winter at inland stations, while at seaside stations the summer was the 
period of greatest fog prevalence. The large amount of fog at seaside towns, 
as, for example, Yarmouth, seemed difficult to account for, although perhaps in 
the case of that town, the general flatness of the surrounding counti^, and the 
Broads in the immediate vicinity, as well as its situation at the mouth of the 
Yare, n^ight all tend to produce a foggy condition of the atmosphere there. 
The marked difference in fog prevalence between places so similarly situated as 
Oxford and Cambridge was rather puzzling, the Cambridge observer recording 
but 96 days of fog during the 15 vears, while at Oxford fog was experienced 
on as many as 599 days. Possibly the floods which frequently occurred in 
the neighbourhood of Oxford might to some extent give rise to conditions 
suitable for the formation of fog. When on boating excursions up the River 
Thames he had been much interested in watching Sie fog rise in the evening 
after a hot day, and had particularly noticed that its upper limit was almost 
invariably from 8 to 4 feet above the ground. The influence of wind upon 
fog prevalence was very clearly shown in the paper, and it would be remem- 
bered that during the f(^gy period which was experienced in Uie winter of 
1890-1, a very calm condition of atmosphere prevised. In a paper* which 
Mr. Brodie read before the Society, it was stated that Westerly and Southerly 
winds almost invariably dispersed the fog, while cahn weather or vei^ light 
breezes firom North and East were favourable to its persistence. It was 
always necessary to remember, when speaking of London fog, that it was 
something very different from what was usually understood by the term fog. 
Doubtless, if London did not exist, the locality, bv reason of its natural pecu- 
liarities of situation, would be subject to a considerable amount of fog prevalencci 
but then it would tfJce the form of a white fog. A " London Fog " is essentially, 
the result of the addition of the products of combustion, and becomes injurious 
for two reasons : 1st, on account of the tarry products present which envelop 
the drops of moisture and thus obstruct evaporation, hence the dryness of a 
London fog, as shown by the pavement and road, on which there is little con- 
densation of moisture ; 2nd, because the amount of carbonic acid in the air is 
largely increased during its prevalence, owing to the smoky vapour preventing 
its diffusion. Mr. Scott certainly seemed to have proved that fogs in London 
are not increasing in frequency, but at the same time they appear to have 
become blacker and more harmful. When the enormous amount of surface 
drainage which had been carried out for several years past was considered, it 
appeared reasonable to expect that fogs in London should be on the decrease 
rather than otherwise ; but the benefits arising from such extensive systems of 
drainage were probably more than counterbalanced by the increase in the 
number of fires due to the city's rapid growth, and the consequently more 
favourable atmospheric conditions for fog production. November had hitherto 

I QMmrttrlifjMimal, Vol. ZVH., p. 160. 
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been regarded as the foggiest month of the year; but according to Mr. Scott's 
fignres, December, January and October were the most foggy months. 

Mr. Bruce said that Mr. Aitken*s theory as to the condensation of vapour on 
dost particles seemed to form an important feature in the production of fog. 
London fog was but an exaggeration of a country fog, the increase in density being 
due to the deposition of the moistture upon the smoke particles suspended in the 
atmosphere. When at Brighton about a year ago, he had witnessed the efifect 
of the smoke upon a sea fog as it drifted liuidwards, and had noticed that in the 
vicinity of the large hotels along the sea front the fog, which was elsewhere of 
quite an ordinary character, had every appearance of a London fog. 

Mr. Bbodib said that he could scarcely agree with Mr. Scott*s statement that 
" fog only occurs with anticyclones, or at least under anticyclonic conditions," 
as a stagnant condition of the air, apart from any consideration of the height of 
the barometer, was an important element in the production of thick weather. 
Fogs were always liable to occur in winter time, when the barometric gradient 
was slight ; and although, as a general rule, such conditions were only j^revalent 
with anticyclonic weather, a large number of instances could be cited in which 
fogs occurred when the type of pressure distribution was distinctly cyclonic. 
From the fact of a London fog bemg dispersed by a light breeze, the author of 
the paper seemed to infer that it was impossible for fog to prevail anywhere with 
a wmd force exceeding 8 on the Beaufort Scale. It was, however, not at all 
unusual for the Dailj/ Weather Report observers stationed on our south-west 
coasts to report fog with a wind force of 5, 6, or even 7, and as such occurrences 
were frequently confirmed bv the testimony of three or four observers, acting 
quite independently, it would be scarcely fair to say that the reports were incorrect. 
Mr. Scott's proposal that observers should be directed to put down ** m '* instead 
of** f " whenever the force of the wind reached 8 of the Beaufort Scale, would be 
a rather dangerous rule to adopt, and would probably lead to further errors. 
Fog appeared to be largely a question of the degree of observation of sur- 
ronndmg objects, and it would be a good plan if the inspectors of stations would 
instruct observers in the method of taking fog observations by means of care- 
fully noting the visibility or obscuration of suitably fixed landmarks. Li his 
SMr. Brodie's) paper on London Fogs' it was shown that there had been a 
ecided increase in the prevalence of fogs within recent years. The present 
paper appeared to disprove this idea ; but it must be remembered that the figures 
upon which it is basea cover a less extended period. It seemed highly probable 
that if the values in Table lY. of Mr. Scott's paper could be carried back over 
the lustrum 1871-75, the general result would accord more closely with that 
given in his own paper. 

Dr. Mabcet said that although there appeared to be a tendency towards an 
incroase in the number of fogs m London, the increase was certainly not nearly 
so great as might have been expected when the growth bf the population was 
considerod. The population of London doubles every fifty years, so that if fog 
prevalence was in any wav influenced by increase m population, fogs should 
have become much more frequent than formerly. Dr. W. J. RusseU had shown 
how injurious fogs were in preventing the dififusion of poisonous gases, and had 
ascertained by means of many experiments that the amount of carbonic acid 
in the air of London in a clear atmosphere, *' 4 parts in 10,000," was much 
increased in foggy weather, and in a very thick fog might rise to no less than 
14 parts in 10,000. He (Dr. Marcet) had made some investigations as to the 
amount of carbonic acid in the air on plains and on mountain summits, the 
results of which were given in the Quarterly Journal^ Vol. XIII., p. 166. He 
had found that in clear fine weather the amount of carbonic acid was the same 
at boUi the high and low stations, but when a cloud formed on the mountain 
summit round the observer, the carbonic acid within the cloud fell to a marked 
extent. 

Rev. W. C. Let, in reference to Dr. Williams's remarks concerning the extra- 
ordinary differences in fog prevalence at apparontly similarly situated stations, 
said Uiat in the cases of Oxford and Cambridge, the large difference in the 
number of fogs recorded was perhaps due to the dissimilar positions of the 
observatories. At Oxford the ooservatory was located in the low lying meadow 

1 ^uartmlp /oirrfl#/, YoL JLVilL, p, 40. 



286 DISCUSBION— nPTEEN YKABS' FOGS IN THE BRITISH ISLANDS, 1876-1890. 

land, at a smaU altitude above the river, and in a position that would be likely 
to be subject to fog; but at Cambridge the observatory was on relatively hi^^ier 
ground, and further removed from the influence of the river. Fogs were often 
to be seen over the low ground in the neighbourhood of the Cam, while at the 
observatory level the air was clear. 

Mr. Curtis said he thought the rejection by Mr. Scott of all observatioiis 
of '* mini '* would explain some of the peculiar differences in the frequeney of 
fog shown by some of the stations, not very dissimilar in situation, given in 
Table II. Fog and mist he believed to be exactly the same thing; but no doubt 
some observers would describe as *' mist '* the very same phenomenon which 
another would call " fog,** and the differences referred to were no doubt largely 
due to the preference riiown by adjacent observers for the one word or the other. 
At present no understanding had been arrived at upon the point; and while 
some men used "mist" as the diminutive of '*fog,** others did exactly the 
opposite. Until, therefore, some agreement had been come to as to the use of 
the words, it would be very unsafe to attach much value to comparisons 
made between different stations, as was done in Table II. *' Haze" on the 
other hand, he considered to be distinct from fog, and he would define it 
as a slight obscuration of the atmosphere due to the presence of dust. 
Coming to the second part of the paper, he thought a proper distinction had 
not been drawn between ordinary fog and the quite different phenomenon known 
as " London fog,*' which was peculiar to London and perhaps a few other very 
large cities. An ordinary fog consisted of water particles ; it was experienced 
with cyclonic as well as with anticydonic conditions, and, as he had himself 
experienced, with at any rate a moderate wind as well as in a perfect calm. In 
rural and seaside districts a fog is white, while in urban districts it becomes 
more or less dirtied with smoke. But a '* London fog,'* as conunonly under- 
stood, was a different phenomenon. It almost invariably occurred wiui anticy- 
donic conditions, and frequently concurrently with fine bright weather just 
outside the town limits. It never existed with wind, and a light air was enough 
to dissipate it. As a rule it was perfectly dry, consisting almost entirely of 
products of combustion which the still air had caused to accumulate over the 
city, and which sometimes spread over the town as a dense pall at some height 
above it, but more ^eneraUy descended to the ground. As this phenomenon 
was so entirely distmct from what was usually known as *< fog,'* he thought in 
any discussion of the subject of fog the two things should be separately treated. 

Mr. Oaster said, in passing, that it was curious to notice that the months of 
January and December are the months of greatest fog prevalence, and yet 
they are also the most stormy months as well. From the paper and firom bH 
observations it appears evident that there are two distinct kinds of obscuration 
to which the term fog has been hitherto applied, — one which occurs in cold 
calm weather, when tne barometer is high and no rain falls ; and another which 
is associated with warm weather, strong winds, heavy rain and low barometer. 
Mr. Scott's paper had served a good purpose in directing attention to these two 
distinct varieties, and the question presented is, " Shall we call one mist and the 
other fog ? " Mr. Gaster then entered into a fiill explanation of the methods 
he adopted when making observations of fog or haze at Brixton and West- 
minster, for the purpose of determining the question of intensity. His 
experience of London fogs led him to believe that they were mainly anticydonic, 
and similar with regard to their origin and primary constitution to ttie fo^ 
experienced in other parts of the country ; but their great intensity and their 
o£&nsive properties were due to the impurities with which they were impregnated 
by the gases and soot from the numerous chimneys. 

Mr. H. N. Dickson said that at the Ben Ne\ns Observatory it was the custom, 
when fog prevailed, to enter ** m " in the register if there was any deposition 
of moisture or hoar-frost, while in the case of fogs in which there was no 
deposition the letter " f ** was inserted in the daily records. Fogs or mists fre- 
quently occurred with strong winds at Ben Nevis, and on such occasions the 
wind was supposed to dissipate the vapour, but caused it to assume a torn or 
ragged appearance. At Plymoutli it had been his practice to make observations 
of the visibility of the Eddystone Light (14 miles distant) and of the Break- 
water Light (2 miles distant), and from them to estimate the clearness of the 
atmosphere. If both lights appeared white, ** v ** was entered, and he hid 
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found that this condition of atmosphere was invariably followed by rain within 
the subsequent 24 hours. When the Breakwater Light was invisible, it was 
considered to be foggy or misty, according to the character of the vapour causing 
the obscuration, the same distinction between fog and mist being made as 
was the custom at Ben Nevis Observatory. 

Mr. Stmons considered that a Whole evening could be profitably devoted to a 
dbcussion upon '* fog,** and said that he felt it would be a good thing if the 
Boyal Meteorological Society imdertook an investigation into the whole subject. 
Some years ago he proposed and devised a scale for the purpose of measuring 
ihe density of fogs, but did not now use it, although he was not prepared to say 
that such a method would not be a desirable one to follow. The staff at Kew 
Observatory had also endeavoured to observe fogs by means of a scale, but the 
plan appeared to have failed. Dr. Cruikshank, of Aberdeen, was the first 
person to make systematic observations of the degree of visibility, and for a 
number of years he carefully noted the visibility of various prominent land- 
marks which were to be seen from his place of observation. He commenced 
these observations about 1850, but his favoured position and the clearness of the 
atmosphere made it possible for him to have a considerably wider range of 
observation than could be attained in any ordinary town, his view including 
hiUs 50 miles distant. Mr. Dickson, too, had spoken of making observations of 
the visibility of the Eddystone Light firom Plymouth, and it was perfectly 
evident that a scale of distances suitable for a district such as Plymouth would 
be altogether unworkable if adopted for London, as an ordinary observer in 
London could not hope to see a much greater distance than two miles. He had 
frequently noticed the enormous difference between the degree of visibility at 
Camden Town at 7 a.m. and at 9 a.m., the clearness of the atmosphere at the 
later hour, owing to the lighting of the household fires, being about one-fourth of 
what it was at 7 a.m. He thought that as the scale for fog measurements was a 
quantitative one, it did not much signify whether a post with lines of various 
tnicknesses painted thereon was adopted for estimating the intensity of obscur- 
ation, or- whether observations of prominent objects at known distances were 
utilised for the purpose. The personal element was revealed to an extraordinary 
extent in Table II. of Mr. 8cott*s paper, the figures being strikingly discordant. 
Changes in observers would also doubtless cause a want of uniformity in the 
methods of observations. He suggested that it might be interesting to make a com- 
parison between the observations of fog at the lighthouses and lightships round the 
coasts of the British Isles, and the records at the stations contained in the Daily 
Weather Repartn, for as many years as both sets of observations were available. 
Regarding fogs in Paris, he knew that while wood was the chief fuel the French 
city enjoyed an almost perfect immunity from yellow fogs, but diuing recent 
years, since coal had been more largely consumed, fogs in Paris almost equalled 
those of London. 

Mr. Inwards thought that some accoimt should be taken of the duration of 
fogs. 

Mr. Marriott said that it would be a great aid to better observation of fog if 
some authoritative definition were arrived at, so that observers could clearly 
understand what fog was. After reading Mr. Scott*s paper, he had referred to 
several works on meteorology, in order to ascertain how the various authors 
defined fog, mist and haze, and he found that in most cases the terms fog and 
mist were used synonymously. The best and most concise definitions were the 
following : — 

ThomHorCs Introduction to Meteorology, 

" When the atmospliere is humid and the tempersture falls below the dew- 
point, the moisture becomes visible in the form of a haze, mist, or fog. These 
three indicate different degrees of the same phenomenon : — Haze when there is 
merely an obscuration near the surface of the earth. Mint when it presents a 
defined outline, resting on or hovering a few feet above the ground. Fog when 
the humid vesicles are so numerous as to produce a general obscuration in the 
atmosphere. The fog which most frequently appears towards morning or at 
nightfall rises much higher than the mist, and has its upper surface generally 
well defined." © / 
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Jeftyns* ObservcUions in Meteorology. 

" The terms mist and fog are often used indiscriminatelj to signify tbe itme 
phenomena. It may be convenient, however, to restrict the former name to 
those low, creeping mists which rise but a few feet above the earth, and to 
apply the latter to mists reaching to a greater elevation, and generally diffused 
throughout the atmosphere." 

Tub President ^Dr. Williams) remarked that it seemed to be very ffenerally 
believed that fogs in London were of coinparatively recent date, and that in 
earlier years they were almost unknown. The following extracts from Etelyn'i 
Diary appeared to refute this belief : — 

" So frightful a nuisance did the smoke become in the time of Charles II., that 
Evelyn wrote a pamphlet upon it in 1661, which he entitled Fumifitgium^ or Um 
Inconvenience of Aer and Smoake of London dissipated. In this pampnlet he in- 
veighed vehementlv against the absurd policy of allowing brewers, dyers, soap 
boilers and lime burners to pursue their noisome labours among the dwelling 
houses of the city and suburbs, complaining that the gardens around London 
would no longer bear any fruit, and cited instances of orchards, as, for example, 
Lord Bridge water's in Barbican, and the Marquis of Hertford's in the Strand, 
that had produced good crops in 1644, the year in which Newcastle-on-Tyne was 
besieged, because only a very limited quantity of coal was then brondit into 
Londpn. Even the precincts of the Court were invaded at times by cloads of 
smoke in which the courtiers could barely discern each other, and frequenUv it 
invaded the churches, rendering the minister invisible to his consregation. 'This 
pestilential smoke corroded the very iron, spoilt the furniture, left its traces on 
all which it alighted, and so fatally seized on the lungs of all persons, that con- 
sumption and diseases of the chest were very common. *It is this horrid 
smoake,' wrote Evelyn, * which obscures our churches and makes our palaces look 
old, which fouls our clothes, and corrupts the waters, so as the very rains and 
dews which fall in the several seasons precipitate this impure vapour, which with 
its black and tenatious quality spots and contaminates whatever is exposed to 
it.' "— iSocia/ Life in England, 1660 1690. W. C. Sydney. 

Mr. Scott, in reply, said that in his opinion most of the points raised had 
been answered by other speakers during the progress of the discussion, and it 
only remained for him to say, concerning Mr. Symons* suggesUon, that a com- 
parison should be made between the observations at lighthouses, &c., and those 
at the Daily Weather Report stations, that Dr. Buchan was at present discussing 
the observations of fog at the Scottish lighthouses, where the duration of fog as 
well as its existence was noted ; and he, Mr. Scott, had learned from biro that he 
had found that the discrepancies between adjacent observers were nearly as 
great as any shown in the present paper. 
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UPPER CURRENTS OF AIR OVER THE ARABIAN SEA. 

Bt W. L. DALLAS, F.B.Met.Soc. 



[Beoeived May 6th.~Bead Jane 21st, 1893.] 

In July, 1892, Dr. Hildebrand Hildebrandsson addressed the author with 
reference to a paper in the American Meteorological Journal, asking if it 
would be possible to calculate the mean direction of the upper currents 
above the different parts of India ; and incidentally mentioned that it had 
been resolved by the Meteorological Congress to hold a " Cloud year," when 
the special form of meteorological observation would take the form of cloud 
observation and measurement throughout the world. 

Observations of the directions of movement of the upper clouds at several of 
the Indian observatories have been taken for some years past, their means have 
been calculated and the results will shortly appear in a paper in the Meteoro- 
logical Memoirs by the Meteorological Reporter to the Government of India. 
This particular field of inquiry having then been already occupied, the author 
considered that perhaps the knowledge of cloud movement might be advanced 
by an examination of the observations of the upper clouds over the Arabian 
Sea and neighbouring portion of the Indian Ocean north of the Equator. 
He accordingly extracted all the information available in the Indian Meteo- 
rological Office relating to this point. 

The author was the more disposed to undertake this work owing to the 
fact that he has a strong leaning towards the heterodox belief that cyclones, 
in the true meaning of the word, are initiated in the upper currents, are 
carried along in those currents, and that their appearance in the atmosphere 
resting on the earth's surfeuse is rather an accidental than a regular phase 
of their existence. He was originally drawn towards this conclusion by the 
difficulty which the apostles of surface generation exhibited in explainingt 
on the one hand, many well known cyclonic phenomena, and, on the other, 
the absence in many cases of what might reasonably be supposed to be 
necessary antecedent conditions. The hypothesis that cyclones are formed 
in the upper atmosphere, and that, under favourable conditions, they work 
down to the surface atmosphere, and, under unfavourable conditions, retreat 
again from the surfEUse atmosphere, explains many of the observed pecu* 
liarities of cyclone progression; such, for example, as (1) the advance of 
rainfall over regions which are in the probable path of a progressive cyclone, 
even though the cyclone itself has, according to our present idea, filled up ; 
(2) the appearance after a short interval of a second cyclone in the direct 
line of advance of a dispersed cyclone ; and (8) the hemicyclonic form 
assumed by a cyclone on touching a coast line. The hypothesis also would 
explain : (1) the absence of all antecedent irregularities of temperature over 
the region where the cyclone appears ; (2) the fact that extensive heavy pre- 
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cipitation freqaently occurs withoat the production of a system of depression ; 
and (8) that a condition of extensive practical uniformity of pressure and of 
great absolute humidity may exist without the production of a cyclone, 
though obviously such a condition would be precisely the favourable con- 
dition under which a cyclone would work down to the sur&ce atmosphere. 
Moreover no one can have watched a well observed area, such, for example, 
as the Bay of Bengal, without remarking that while the conditions antecedent 
to the appearance of a cyclone are uniformity of pressure and light winds, 
the disturbance which determines the helical form to the wind circulation 
enters as quite a distinct phenomenon into the observed area. Equally truly 
is it the case that after a cyclone has " filled up," as it is now the custom 
to describe the disappearance of a storm, the observatories which lie along a 
line, which would in all probability have been the future path of the storm 
had the existence of the storm at the earth's surface been miuntained, show 
signs, in the shape of rainfall and of high winds at the more elevated 
stations, of the continued existence of the disturbance even though the 
barometer at the earth's surface may be rising quickly, and the winds at the 
same level give no evidence of cyclonic circulation. From a consideration of 
these and other circumstances the conclusion that cyclonic storms are a pro- 
duct of the upper atmosphere is (ai from being untenable, and on this 
account the study of the upper currents is one of vital importance. 

Practically the only method by which this study can be carried out over a 
large part of the earth's surfieuse is by observations of the clouds, and unfor- 
tunately this is a form of observation which is peculiarly liable to errors. 
In the first place, in order to ascertain the normal circulation of the upper 
atmosphere, observations are required when the atmospheric motions are 
undisturbed. This is obviously the time when clouds are least likely to 
prevail, while the greater the abnormal disturbance the greater the amount 
of cloud and of cloud movement. The author has made five voyages between 
India and Europe. Three of these were undertaken in the fine season, one 
in June, at the commencement of the monsoon, and one in September, at 
the close of the monsoon. During the first three voyages hardly a cloud 
was seen within the Indian region ; and in the last two the only clouds 
visible were the ordinary detached cumuUf which were travelling more or 
less coincidentally with the surface air current. On all occasions the weather 
was normal and undisturbed, so that the author's experience certainly 
suggests that, for purposes of ascertaining the normal circulation of the upper 
currents, clouds, at least in tropical regions, are unlikely to give very satisfiic- 
tory results. This conclusion is borne out by the observations now dis- 
cussed. 

The observations given on the accompan3ang charts are the mean directions 
of movement of upper clouds collected from the logs of ships traversing the 
Arabian Sea between the years 1858 and 1877. They are divided into four 
seasons* The first runs from December to February, representing the cold 
weather : the second from March to May, representing the hot season ; the 
third from Juno to Angust, representing the monsoon ; and the fourth firom 
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September to November, representing the antimui. On the charts three direc- 
tion arrows are shown in each case flying with the current. The thin 
WTOWB give the mcaa direction of the wind at the earth's sorface at the 
time observations of the apper clouds were taken ; the broken arrows 
represent the motion of the apper donds, which include eirnu, ciriv-itntlui 
and cirro-cumtUui ; and the thick arrows give the motion of the pure cirrus. 
The whole expanse of the Arabian Sea has been divided into spaces of 4° 
square. 

December to February. — The broken arrows on fig. 1 show that the 
upper atmosphere describes a large direct or anticydonic cnrre over the 
Arabian Sea. The clouds move from north-west over the Persian Gulf and 
the north of tbe Sea. Between latitudes 12° and 20^ the motion is north- 




north-westerly in the eastern, and north-easterly in the 'western longitudes, 
while fi^m latitude 12° southward to the equator, the general direction is 
from north-east, though with occasional departures to east. This easting is 
more particularly marked betvreen latitudes 8° and 12°. The thick arrows 
representing the motion of the true cirrua agree very closely with the broken 
arrows, though there is generally more easting in the former than in the 
Utter. 

Table I. gives the mean directions of the surface winds, of the upper clouds 
and of the pore cirrus cloods for each 4° of latitude for all longitudes. It 
will be seen from this Table that there prevails a fairly regular system of 
snoeesMOQ in tbe varioas layers of ih» atmospher*. 
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TABLE L— DicuuiB to Fbbadabt. 





BurteM 
Wiod. 
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PnreCiinu. 


LaUtndes. 


















Uotiontrom 




yi-k 


H 2a» 30' W 


N4S°W 


N45OW 










24— lO 


N67=W 


N45''W 






N 2°W 




N67-W 










li- 8 


n]5=b 


N8i°E 


NSi'E 


8-4 


N«°B 


NVB 








N34°E 





ilarch to May. — During tbo period corered hy fig. 2 the sun's 
mean position is aboat 10° MLat., audit is probable that the band of groalest 
heat in the atmosphero lios along this latitude or a little to the northwud. 




Fia. 3. 



The arrows showing tbo motion of the vind at the earth's aarbce, of titt 
upper clonda and of the pare cirrasoloads, exhibit great irregnlarittes. Over 
the Persian Qulf both the upper cloads and the cirrus come away fron 
north-west, as was the case in the previoas quarter. This direction is tmun- 
tained apparently right across Arabia, but over the north of the Arabian 
Bea (latitude 16° to 24°) the direction of moTamentof the pairs of arrows show! 
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a motion from south-west. Between latitudes 12^ and 16^ the motion, both 
of the upper clouds and of the pure cirrus, is on the whole from east ^east 
and south-east), but between longitudes 52^ and 60^ the high and highest 
clouds come from south-west, while the surface wind is from the eastward. 
From latitude 12°N., southward to the equator, the main movement of the 
upper currents is from the south-westward or west- south-westward, though 
in the eastern half of that region there are several instances of motion from a 
southerly and south-easterly point. The main features of the circulation 
appear to be a current from south-west in the south-west of the chart, draw- 
ing round into south and south-east in the south-east of the chart, and sub- 
sequentiy into east over the centre, and a north-westerly current drawing 
into north and north-east, and subsequently into east, over the north and 
centre of the chart. Table II., constructed in the same manner as Table I., 
affords some evidence of this circulation, though it is certainly far from con- 
clusive : — 

TABLE II.— March to Mat. 



Iiatitades. 


8arface 
Wind. 


Upper 
Clouds. 


Pure Cirrus. 


Motion from 


o o 

32—28 
28—24 
24—20 
20 — 16 
16—12 

12— 8 

8-4 
4 


N79°W 
N66°W 
S 87° W 
N40°E 
N4i°E 
N 24° E 
N52°W 
8 64^ W 


N68«W 
N82°W 
8 77«W 
8 85° W 
8 87^ E 
N56«W 

W 
8 83° W 


N68°W 
Nse'^W 
8 72° W 
N5o°W 
8 47° E 
8 81° W 
8 27° E 
8 82'' W 



June to August, — In the third quarter the sun, during a large part of the 
time, is well over the northern Tropic ; while from the conditions of the 
land surface the region of Doldrums is probably some little distance to 
the northward of the Tropic. The arrows (fig. 8) showing the surface move- 
ment of the wind are very regular, but the arrows showing the motion 
of the upper and uppermost clouds are exceedingly irregular. To the north- 
ward of latitude 12° N. the motion is generally from north, drawing into north- 
east and east. Between latitudes 8° and 12° the upper clouds come largely 
from the eastward, while the pure cirrus comes from south-east, from south- 
west, and from north-west. From latitude 8° N. southward to the equator the 
direction of movement both of the upper clouds and of the cirrus is generally 
from some point between south-west and west, but there occur a few infre- 
qaent instances of movement from north-east and north-west. The probable 
eaase of this great irregularity at this season of the year will be referred to 
later. 

Table HI. gives the motions of the different strata of tlie atmosphere, 
according to the plan adopted in the previous Tables : — 
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TABU nL— Jora vt AoaoR. 
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8-4 


B57°W 




Bm'W 


4 o 










Fra. 8. 



September to November, — The mean poBitioD of the sun for this peril 
to the Gonth of the hue, bnt probably from the coufigoration of the land 
position of the line of Doldmms is close to the equator. The arrows (fig. 
Bnrface movement show a motion from sooth-west over the soath-west, a 
motion from north-west and west over the sonth-eaat portions of the sea, 
a motion from north-west or north-east over tho northern portion of the 
The arrows giving the movements of the upper clouds and of the oirms t 
a ciroolation similar to that prevailing in the first qnorter. There is a m 
ment from north-west over the Persian Gulf, &e., and bom north and nc 
tast sod even east over the eastern half of the area as we advance Boathw 
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Off tfae Anbian and African coasts the movementB are irregnkr and the 
Tippa eloads come at times from north-east, north-west, and vest- south- west, 
whilfi the pore eirrns observations exhibit movementa from south, from west, 
and from oorth-weet. 
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Table IV. gives the movements of the different strata in the different 
laiitades, the reenltants showing a fairlj close agreement with those giving 
the movementB of the different strata in the first quarter. 

TABLB IT.— Bepbhsbb to HomBBB. 



Liditades. 


Sorlwe Upper 
Wind. Olondi. 


PMe CSrruB. 


Motion from 


3|-& 
28-14 
14— w 

M)— 16 

ifi-ii 
11— 8 
8- 4 
4— 


N45°W N45''Wt 
S34°S N4S°W 

N3VE Nej-E 

N sg° B , H 17° B 
B 86° W N 49° W 
8 87° W N !*• W 
B 49= W N i8» B 


H53°W 1 

Nao^W 
N4i=W 



Iiet ns BOW, consider the general dedactiona to be drawn from a considera> 
tiw.of tb«se eharts and Tablea. 
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In the first place it would appear that the South-east and North-east winds, 
which are called the ** Trades ** at the earth's surface, are a marked character- 
istic of the circulation up to a considerable height, and that this eirenlation 
exists even when the surface winds are, owing to surfeM^ peculiarities, at 
variance with this circulation. Thus we have under normal conditions (1) a 
liue of Doldrums, coinciding roughly with the sun*s vertical position, and 
(2) on either side North-easterly and South- aasterly winds extending from the 
surface up to a considerable elevation. These winds produce within the 
Doldrums a steady current of westerly translation. When, as in the caee 
of monsoon r^ions, such as India, West Africa, &c., the surface circulation 
is interrupted and the South-east Trade is turned into the South-west Mon- 
soon, the interruption occurs only in the surface current, the South-east 
Trades continuing to blow at some considerable elevation, and producing in 
an upper stratum of the atmosphere with the North-east Trades the westerly 
translation of the air over the Doldrum region. We have, then, under these 
conditions a circulation which is approximately as shown in the following 
rough diagram (fig. 5). 
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\ \ \ ^ 



Fio. 6. 

This Doldrum region moves, as we know, north and south over Tropical 
regions. In the case of the Indian region it probably goes as far soath as 
kt. 10^ or 12° S., and as fisLr north certainly as the Tropic, and probably 
considerably further ; and on either side, irrespective of the direction of 
movement of the surface wind, there exist the North-east and South-east 
winds of the general circulation. As suggested by Prof. Cleveland Abbe a 
vertical section of the Trades circulation would show that the currents of the 
Trades and of the return Trades are wedge shaped, being respectively 
shallowest and deepest in high latitudes. Fig. 6, drawn north and soath 
along a meridian crossing the equator, explains this circulation. 



crx^: 



i?^-.. 








Fia. 6. 



According to this conception the South-east and North-east Trades extend 
to a greater and greater height above the earth's surface on approaching the 
Doldrum region, while the anti-Trade current draws nearer and nearer to the 
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aarth's BOrfiiOO on ftpprooching the polar limits of the circnlaiion. 
eridant then that, provided the appearance of the npper cloads occurs at the 
Bam« eleration above the earth's snr&ce, the clouds would, when formed near 
the Doldram r^ion, be borne toward* that region by the npper strata of the 
Trades, and when formed far from the Doldmms be carried from that region 
by the anti-Tradea. Coald we obtain a superficial view of the region shown 
in vertical section above we should observe a condition of which the illns- 
tnttion (fig. 7) gives a rough approximation, where the thick black arrows 
show Uie indraught towards the Doldrum region of westerly translation 
and the cloud forms show the retrogression of the anti-Trades. If we now 
^>ply tbeee principles to the direction arrows shown on the four quarterly 
charts the foUowing conclusions are deduced. 




Fio. T. 

In ehart 1 the Easterly current of the Doldroms exists on the sonthem 
side of the Eqnator, and the npper and cirrus elonds are carried along in the 
general Trade wind circulation, except in the north, where they come front 
Horth'west, and exist in the anti-Trade current, which, as shown in fig. 8, 
comes close down to the earth's xurface in this portion of the circulation. 
The npper clouds then, at Ibis season, appear to be all within and carried 
along by the direct or surface Trade circulation, except those to the north of 
latitude 20°, which exist in and are borne along by the anti-Trade current as it 
approaches the earth's surface on the northern limit of the circulation. In 
charts, the current of Westerly translation lies apparently between latitudes 
4° and 18°, and the upper clouds to the northward are generally in the lower 
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half of the Trade circnlation, and are carried towards the Doldnim region, 
though there are several instances of clouds appearing in, and being borne 
along in, the anti-Trade. The Persian Gulf region is wholly witliin the anti- 
Trade current. In chart 8 the Doldrum region is wholly to the northward 
of the Tropic, and the general movement of the upper and uppermost doods 
is along a line agreeing with the thick arrows on the south sicto of the 
diagram (fig 7), but there are a few cases in ^diioh the clouds exist in the 
return current and are carried from the Doldrum region and towards the 
polar limits of the circulation. In Chart 4 the line of westerly translation 
(according to Table lY.) exists between latitudes 12° and 16^, bat the move- 
ment of the clouds is most irregular, the observations exhibiting, as was the 
case in chart No. 2, when the sun's position was somewhat simikr, great 
diversity of direction. 

N 



w 







•'■ » 



s 

Fio. 8. 



Turning back to Tables I. -IV. the following Table V. is obtained m 
the mean direction for the whole ocean of the different strata of the atoios* 
phero. 

TABLB v. 



Quarters. 


Sorfaoe 
Wind. 


Upper 
Gloadfl. 


PttreCirmi. 


Motion from 


December to February 


N24°E 
N45OW 
S 51° W 
N56°W 


N46<>E 
S45*»W 
8 44"W 
N43*W 


N74'»E 
8 4(»^W 
S47'W 


Mardi to May 

June to August 

September to November. .....•••• 





In the first quarter the direction of the surface wind is from N 24^ E, of 
the upper clouds from N 46^ E, and of the pure cirrus from N 74^E ; wthlt 
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standing with the back to the surface wind the higher strata come more and 
more from the left hand. In the second quarter the surface wind comes from 
N 45° W, the upper clouds from S 45^ W, and the highest clouds from 
B 49° W ; so that in this quarter the higher strata come more from the 
rif^t hand. In the third quarter the movement of all the strata is approxi* 
maiely from the same direction, but the higher strata come, as in the pre- 
▼ioas quarter, from a point to the right hand of the lower stratum. In the 
last quarter the direction of the surface wind is from N 56^ W, of the upper 
elonds from N 48° W, and of the highest clouds from N 1° E ; so that in this 
ease the succession is the same as in the first quarter. 

Perhaps the most important conclusion derivable from a consideration of 
these figures is the evidence afforded that the geographical equator is not the 
diarp divider which has been commonly supposed. Observations have 
shown that there exists a regular arrangement in the vertical succession of 
the upper currents. Thus in the Northern Hemisphere it is the rule that an 
observer standing with his back to the surface wind, will record the upper 
currents as coming more and more from his left hand, and in the Southern 
Hemisphere as coming more and more from his right hand. In the first and 
fourth quarters this rule holds good, and an observer standing with his back, 
in the one case turned towards N 24° £, and the other towards N 56° W, 
would observe the upper currents travelling more and more from a point on 
his left hand the higher they are ; but in the second and third quarters, 
when the sun is far to the north of the equator, the rule is not maintained, 
the upper currents coming from a point on his right hand. Hence the con- 
clusion appears to be that the Doldrum region is really the dividing line of 
the atmospheric circulation, and that the vertical succession of the upper 
currents appropriate to the Northern or to the Southern Hemisphere, 
may invade the opposite Hemisphere when the sun*s position is so far 
south or north as to cause the Doldrum region to lie far to the north or 
south of the equator. Should this conclusion be upheld by further and more 
exact observations, it is possible that some of the theoretical deductions as to 
the motions of the atmosphere based on the effects of the earth's rotation may 
have to undergo modification. 



DISCUSSION. 

Rev. W. Clement Ley, in a note to the Secretary, said that he failed to 
understand on what grounds the views of Mr. Dallas could be regarded as 
" heterodox," since they were to a great extent in accord with those of Dr. 
Hann and of other eminent meteorologists. Mr. Dallas offered a challenge to 
those whom he styles ** apostles " of the condensation theory of cyclones. It 
might be worth while to examine his arguments, since these can fairly be taken 
as specimens of the quasi-scientific reasoning not uncommonly adduced on one 
side or the other of a highly complex problem. But in the first place it should 
be -remarked that those who maintain that cyclones are principally the effects of 
condensation occurring in the unstable condition of the atmosphere, in special 
and well known distributions of pressure, do not attribute the formation of 
cyclones to condensation actually occurring at the floor of the atmosphere, or 
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enppose the probability of the formation of a cyclone over any locality to be 
capable of being read off by the use of a hygrometer. 

The author seems to advance the following three considerationB against the 
condensation hypothesis. First, the advance of precipitation in the front, i^. 
in the probable path, of a cyclone is not always followed by the cyclone itself. 
This is a common phenomenon in many parts of the globe, and as Mr. Dallas 
goes on presently to say, it is often accompanied by strong winds at elevated 
mountain stations. He (Mr. Ley) would add that these strong winds are fre- 
quently noticeable in layers of cloud between 8,000 and 12,000 feet above sea 
level. But this consideration surely indicates that cyclones are generated else- 
where near to the earth's surface, and in their advance are prooagated ufward$j 
it can scarcely be adduced as a proof that they commence aloft and in their 
progress graonally descend ! 

Secondly, the author adduces on his side the well known phenomenon of the 
sequence of cyclones along the same or approximately the same path. On the 
condensation hypothesis this is readily explained. When a progressive cyclone 
has been established, great quantities of vapour-laden air are carried from a 
distance towards and partially into the spiral circulation, but the front of the 
latter in which the great updraught takes place is propagated along its path of 
progression with sufficient rapidity to leave behind it a large portion of the 
atmosphere thus set in motion: the movement of the atmosphere thus left 
beliind ceases, but a storage of vapour brought from a long distance remains in 
it, affording the potential energy necessary for the formation of a new cyclone. 

Many tropical cyclones, it is true, advance with a speed which is not one-tenth 
of that of the winds on the earth's surface which accompany them. One 
example may be cited. In the very admirable Daily Weather CharU to illuslrak 
the Tracks of tiro Cyclones hi the Arabian Sea^ pubfished by the authority of the 
Meteorological Council in 1891, it is observed that on June 8th, 1885, the pro- 
gress of a cyclone was only 6 miles per hour. But Ferrel observes {^Popular 
Treatise on the fVindiSy 1st ed., p. 303] : ** in tropical cyclones the clouds are not 
driven ahcid in advance of the cyclone, but there is t^nongh of easterly current 
above in the cloud region to carry the clouds eastward to the rear of the cyclone, 
and consequently there is there * overcast, damp, and frequently wet weatlitr;'" 
and the same remark has been made by other writers. According to those who 
adopt the theory of an upper cloud whirl, the great fynotumf which is supposed 
to produce such a whirl, has a tendency to act repeatedly over the same place, 
about which we can of course say nothing. 

Thirdly, the author regards the fact that a complete cyclone, on reaching a 
coast line, frequently becomes a hemicyclone, as an indication that the roiral 
motion belongs properly to the upper layers of the atmosphere. Most students 
of the subject would suppose that this very fact may be taken as one indication 
amongst many that it is in the lower layers of the atmosphere rather than in the 
uppermost, tliat the energy of a cyclone is primarily active. 

lie (Mr. Ley) considered that the only real facts which are of value ss 
against the condensation theory are those adduced by Dr. Hann and others to 
sliow that on mountains at very considerable elevations, temperatures during 
cyclonic disturbances are frequently below instead of being above the normal. 
On the other side, with regard to the hypothesis that cyclones originate as eddies 
in the highest regions of the atmosphere, and are occasionally propagated down- 
wards to the earth's surface, it need only be stated here, first, that no facts are 
to be found in support of it, and secondly, that an abundant and constantly re- 
curring set of facts are diametrically opposed to it. It is at least quite certain 
that in extra tropical latitudes above those barometric depressions which at the 
eartirs surface have closed curves, the cirrus observations prove that in the 
upper regions of the atmosphere the isobars are hemi- cyclonic, showine an 
extension in the direction of the tropic of the great polar depressions which in 
the neighbourhood at least of the great oceans characterise the distribution of 
presfiure at a high level : these hemi-cyclones, be it observed, lagging behind the 
centres of our dfeepest cyclones, and frequently not being traceable at all, either 
over incipient depressions, or over what are popularly termed our shallower sys- 
tems. It has never been shown that a complete cyclonic gyration in thecimtf 
regions of the atmosphere has as yet given evidence of its existence over any 
part of our globe ; and even, granting such an imaginary circulation, it has never 
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been sattsfactorily shown how it could, against enormously increasing pressures, 
work itself down, through friction or viscosity, or by any other of the modes 
so^ested, to the surface of the earth. 

The tables and charts accompanying this paper form a contribution to our 
knowledge of the upper currents of the atmosphere above the Arabian Sea. But 
in order to arrive at satisfactory conclusions with regard to the general seasonal 
and, still more, monthly distribution of the movements of the higher atmosphere 
over this portion of the globe, we certainly require these data to be supplemented 
by many more. No reference is needful to the difficulty of conducting these 
observations at sea, for this difficulty has been to a large extent surmounted by 
the patience of those who have undertaken them. 

Considering the extent of the literature now existing with reference to the 
effect of the earth's rotation upon the movements of the atmosphere, it is per- 
haps unfortunate that at the end of the paper the author fails to mention what 
special theoretical conclusions may have, as he thinks, to be modi6ed by his 
statements. 



NOTES ON WINTER. 

By ALEX. B. MacDOWALL, M.A., F.R.Met.Soc. 

(Abstract.) 



[Received April 17th.»Bead May 17th, 1893] 

Thb first part of this paper contains an account of yarioas researches on 
winter, dealing with the relation of our winters to the great pressure systems 
and the coarse of the Galf Stream, the recurrence of severe winters in 
oycles, the question as to secular change, &c. 

In the latter part the author discusses the question of periodicity in winters 
at Greenwich and Paris, the relation of summers to winters, &c. He 
says: — 

Let us now, with the aid of a diagram, (p. 252) look at the history of our 
winters during this century. We take the simple method of the mean tem- 
peratures of the three winter months. The position of each winter is indicat* 
ed by a point, and these points are connected by dotted lines. 

The material here used consists of Mr. Ellis's data for Greenwich Observa- 
tory, obtained from the photographic records from 1849 ; and for the period 
before, Mr. Glaisher's table in the Philosophical Transaviions for 1850. 
Some uncertainty of course attaches to the latter, as the figures in that table, 
as far as 1840, are deduced from observations at Somerset House. For 
comparison I have given, in the positions indicated by crosses, from 1811 to 
1840, values deduced from the table in Mr. Eaton*s paper to the Society,^ 
which consists of Belville's observations (at different heights) reduced to 
sea-level. Half a degree has been subtracted from these values to make 
them comparable with the later Greenwich figures. The values are mostly 
a little below those of Glaisher. 

^ Quarterly Joumalf Vol, XIY., p. 15, 
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Those mean temperatures of winter (from Glaisher and Ellis) have been 
smoothed by means of five year averages, giving the npper oontinnoos thiek 
carve. For comparison with this I have added a similarly smoothed inverted 
curve of frost days in Paris in the three winter months (the second comtinuous 
curve). 

Greenwich - Mean Temperature 




o PARTS -0AY6 OF FROST. 



The diminished intensity of our winters, as affirmed by Mr. Glaisher 
appears in the earlier part of the curve as fifur as the sixties. We may 
roughly trace it by the severe winters, 1818,* 1829, 1840, 1846, 1854, 1860, 



1 i.e. 1818-14, 1829-80, &c. 
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which fimn an asoendmg series (as regards mean temperature). Bat since 
the sixties, there would seem to have heen a recrudescence of intensity, repre- 
sented by the descending series 1670, 1876, 1890 : and this may perhaps go 
farther in the years to come. 

The smoothed curves present an interesting recurrence to which I wish to 
invite attrition. Both the Greenwich and Paris curves attain maxima (high 
imlties of mean temperature, and low numbers of frost days, on the five 
yeflors' average), about the same times, which are in general separated by 
approximately the same interval. Thus, to take the Paris curve, we have : — 

1684-1650 = 16 „ 
1650-1667 = 17 „ 
1667-1882 = 15 „ 

78 -9- 6 = 15-6 years 

What cause, I would ask, can be assigned for this secular variation ? 
Should the recurrence continue, we should expect the next maximum to be 
raadled about 1898. 

I propose now to consider for a little, in an empirical way, the relation 
of November and March to the period between them, the winter proper. 
Boee the character of November afford any clue to that of the coming winter ? 
Is the character of March inferable with any probability from that of winter? 

For convenience, we shall class and denote the 92 winters thus : — 

Winters with mean temperature 41^*0 and upwards << very mild " (19 cases) 
u f f „ „ between 4P'0 and 88^*9 (the average) 

'* mild " (28) 
„ „ „ „ „ 88°-9 and 87^-0 «« cold " (27) 

„ „ „ „ 8T''0 and under, ** very cold " (28). 

Similarly we may divide our Novembers with lines at 41^*0 and 45^*0, 
getting 25 «• very cold " Novembers and 19 *• very mild." 

Now those 25 ** very cold ** Novembers were followed by winters thus : — 

12 «' very cold "+6 '* cold "=18 ; 
8 "mild" +4 *« very mUd"=7. 
And the 19 ** very mild " Novemb^s thus : — 

7 •• very mUd*'-f 6 ** mUd "=18 ; 
4 «* cold "-f 2 " very cold "=6. 

Thus a " very cold " November is apparently usually followed by a winter 
colder than the average ; and a ''very mild " November by a winter milder 
than the average. 

Taking now our 28 ''very cold" winters, we find them followed by 
Marches of this character : 

7 " very cold "+5 " cold "=12 ; 
7 "mild"+4 *' very mfld "=11. 
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And the 19 *• very mild " winters are followed by Marches thus : — 

4 «* very cold "+4 " cold "=8 ; 
6**mild'* + 6"verymnd"=ll. ' 

From which figures it appears difficult to infer the probable oharacter of 
March from the character of winter. 

The question may now be considered how our winters are related to 
summers on either side; (summers with mean temperature 6SP*0 and 
upwards being called << very hot " (24 oases), and those 59^*0 and under 
** very cool" (20 oases) ). 

Those 28 •* very cold " winters were followed by summers thus : — 

9 " very coor'+7 *' cool "=16 : 

1 " average ;" 

2 *'very hot" and 4 "hot"=6. 

The 19 ** very mild " winters were followed by summers thus : — 

8 *' very hot "+4 ** hot " = 12 ; 
1 "average;" 

6 ** cold." 

Thus a ** very cold " winter tends to be followed by a summer cooler than 
the average : and a '* very mild " winter by a summer hotter than the 
average. 

Another view of this influence of winter on summer is afforded by the &et 
that 20 ** very cool *' summers were preceded by winters thus : — 

9 " very cold "+7 " cold "=16 ; 
4 " mUd." 

Once more, those 28 *'very cold " winters were preceded by summers 
thus : — 

6** very cool" +8 •* cool " = 14; 

1 ** hot" +6 ** very hot " = 7 ; 

2 ** average," 

From which it appears also that summers before " very cold " winters 
have more often been cool than not. 

The Paper concludes with a discussion of the number of days with snow 
at Norwood during a series of years. 



DISCUSSION. 

Mr. Tripp said, while everybody recognised the desirability of being able to 
forecast the character of any approaching season, he greatly questioned whether 
the periodicity at present appearing from meteorological figures was of much 
practical use, the average conditions of any period differing so widely from the 
mdividual records. No doubt, however, discussion of the subject was useful. 

Mr. Gaster said he feared that in preparing such papers as this the authors 
forgot to take into consideration the character of the systems which produced 
the different temperatures at different seasons of the year. The anticyclonio 
system is the one which brings the severest cold in winter, but it is the system 
which brings the greatest heat in summer ; in the one case it allows the earth 
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to radiate its heat into sj^ace, in the other it allows the solar heat to reach the 
earth freely. The cyclonic systems produce exactly the opposite results, their 
clouds checking the radiation of heat from the earth in winter, and its advent 
to the earth in summer. It would appear, therefore, that a careful study of the 
movements of these systems (and especially of the anticyclonic) would be likely 
to yield more satisfactory results than the mere indications of the thermometer, 
even when observed over a wide area. 

Dr. BucHAN considered that the value of the paper would have been greatly 
enhanced if some definition of the terms " cold," '' mild," &c., had been given. 
The winter had been taken to embrace the months of December, January and 
February, but it often happened that the character of the weather in each of 
these months was widely different. In a discussion of meteorological observa- 
tions made in Scotland during the years 1764-1892, and published in the 
Journal of the Scottish Meteorological Society, he had found that during the 
first fifteen years of this period there was a succession of extraordinarily mild 
Decembers and cold Januaries and Februaries, but for a considerable number of 
vears subsequent this condition of things was reversed, the months of December 
being very cold, and the Januaries and Februaries mild. A mild winter was 
simply and solely due to cyclones passing north of our islands, while a cold 
winter was the edfect of the cyclonic systems passing to the south of the British 
Isles. Only a knowledge of the laws which govern the motions and paths of 
these pressure systems would enable us to successfully predict coming seasons. 
In October 1878 the surface water of the Atlantic Ocean between these islands 
and New York was 4° above the average, and consequently a great amount of 
moisture must have been evaporated into the atmosphere. The ungenial 
weather of the year 1879 was doubtless well remembered by almost everybody i 
and it appeared that its wet and sunless character was the result of the excess of 
moisture poured into the air from the ocean to the west of our islands. In fact 
for fourteen months following the abnortnal temperature of the Atlantic in 
October, the air temperature over the British Isles never rose to the average. 

Mr. Harrtks pointed out that we required no better proof of the futmtv of 
attempting to predict the seasons in the manner suggested in this paper than 
the fact that (even without going as far back as the Shepherd of Banbury), 
although the method has been repeatedly discussed, and from every point of 
view, since Earwan^s investigation of the evidence of sequency in the records of 
the 118 years firom 1677 to 1789, the question is now, after a century's research, 
exactly where it was before the days of Kirwan. The conclusions of the author 
of the present paper show the impracticability of the «equency theory, for the 
results of his discussion are, practically, that a cold winter ought to be followed 
by a cold summer, and a cola summer should precede a cold winter, therefore 
we are not entitled to any warm seasons, ** whicn is absurd." 
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PROCEEDINGS AT THE MEETINGS 

OF THE SOCIETY. 



May 17th, 1893. 

Ordinary Meeting. 

C. Theodore Williams, M.A«i M.D., President, in the Chair. 

The Pbesident presented a Lantern and Apparatus for use at the Society's 
Meetings in the illustration of papm. The thiuiks of the Society were given to 
the Frraident for this most osenil gift. 

The thanks of the Society were also given to Mr. B. G. Wainwbxght for his 
courtesy in lending his Optical Lantern for the Socieity's Meetings whenever 
it had been required. 

HuoH BoBEBT Mill, D.Sa, F.B.SJS., 1 Savile Bow, W.» was balloted for and 
duly elected a Fellow of the Society. 

The following Papers were read:— 

*< Mean Maxuojm akd Minimuii Tempebatube of the Aib on bach hat of 

THE TEAB, AT THE BoTAL ObSBBVATOBT, GbEENWICH, ON THE AVEBAGE OF THE 

FIFTY TEABs 1841 TO 189a** By William Ellis, F.B.A.S. 0^ ^^1-) 

" SUOOESTIONS, FBOM A PBAGTICAL POINT OF VIEW, FOB A NEW CliASSIFICATipir 

OF Cloud Fobms.** By Fbbdebic Gasteb, F.B.Met.Soc. (p. 218.) 

« Notes on Winteb.** By Alex. B. MagDowall, M.A., F.B.Met.SoQ,> 
(p. 361.) 



Jane 2lBt» 1893. 

Orditiary Meeting. 

C. Theodobe Williams, M.A., M.D., President, in the Chair* 

The following Papers were read: — 

« Fifteen Teabs* Foos inthe Bbitish Islands, 1876-1890.** By Bobebt H« 
Scott, M.A., F.B.S. (p. 229.) 

'* Uppbb Cubbbntb of Aib oveb the Ababian Sea.** By W« L. Dallasi 
F.B.Met.Soc. (p. 289.) 

Mr. E. D. Abghibald, M.A., F.B.Met.Soc., also gave an Address on 
*< Australian Climate and Weather.*' 
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CORRESPONDENCE AND NOTES. 

Remarkable Sunrise and Bainbow. — Mr. G. E. Hackford, of Boston, sends 

the following account of a curious appearance of the sky which he observed lin 
the early morning of August 10th. He says : *^ The sun was rising, and threw 
an awful yellow el are across to the west, where a storm, or more correctly three 
storms, had been brightening up the sky with lightning idl the night, but about 
4.45 a.m. the storm got nearer, and it began to rain ver^ sharply, causing a most 
weird appearance in the sky. There was a perfect rainbow, and all the yellow 
in the sky was concentrated within the arc, leaving the outside grey, whilst 
across all the lightning flashed almost incessantly. This lasted for about ten 
minutes, when the sun was no doubt covered with clouds, for the rainbow dis- 
i^peared together with all the yellow in the sky, leaving it grey blue. The 
storm then drifted north.*' 

Bibbon-like Flashes of Lightning. — In John Pointer's Rational account of 

the Weather, 1783, there is a curious observation showing that he had observed 
several flashes of lightning following the same path, and he says : " The reason 
of all the flashes of lightning darting in the same tract is the rarify'd air caused 
by the first flash." 

Life and Work on Ben Nevis. — The Directors of this Observatory have pub- 
lished a Guide to Ben NeviSy which is intended to be not merely for the use of 
the ordinary tourist in ascending Ben Nevis, but also to meet the wishes of a 
laree number of those interested in the work of the Observatory. This little 
.book gives an account of the origin and history of the Observatoi^, and some 
of the results derived from the observations and investigations carried on there. 
The ascent of Ben Nevis during the open season is very easy, as the Directors 
have made a safe bridle-path 6 feet wiae, with gradients nowhere exceeding one 
in five. 

Since May 1884 the observations have comprised a complete set of readings 
of all the instruments, outside as well as inside the Observatory, at every hour, 
by night as well as day. The day of twenty-four hours is divided into watches, 
of ei^t hours at night and of four during the day. Thus there is always at least 
one of the observers keeping watch over the weather, and going out punctually at 
each hour to read the various instruments and make notes. The actual observa. 
tion takes only from five to ten minutes, but during the remainder of the time 
there is plenty to do in reducing and filling up the daily records, checking the 
results, and drawing up daily and monthly averages of the readings of each 
instrument. 

During the months of February and March it is not uncommon to have South- 
easterly gales blowing for three or four days continuously, at the rate of from 
80to 100 miles an hour ; but under these circumstances the hill-topis usually swept 
clear at once of all loose snow, and a hard surface of rough ice left, which is not 
touched by the wind, and on which good footing may be got. At first, when the 
surface was icy and the wind very strong, the observers used to go out roped 
together, but experience has shown that even in the most yiolent gusts safety 
may always be had by lying down, and the rope is seldom used except when it is 
necessary to go to yery exposed places. For the ordinary observations a guide 
line for use at night in case of the lantern being blown out is all that is required. 
In steady winds tne angle at which the observer leans in order to keep his footing 
becomes a valuable factor in estimating the wind force. The storms of early 
winter — ^November and December — usually bring a thaw and heavy rain, which, 
though very disagreeable, does not interrupt the usual course of observing ; the 
most unpleasant weather is when it rains wliile the temperature is still below 
freezing. The rain then freezes as it falls, and everything ffets covered with 
hard ice, which may increase in thickness indefinitely^, the only limit being the 
time that these conditions continue. On one occasion it lasted for two days, and 
the ice was more than a foot thick both on the ground and on the windward side 
of dl projections. This deposit of ice or snow on all exposed surfaces is one of 
the chief difficulties connected with the working; of the instruments of the 
Observatory : it occurs whenever there is fog or mist on the summit. 
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During summer, or when the temperature is above the freezing point, the fog 
soaks everything exposed to it. All the instruments outside, and indeed all ex- 
posed surfaces, steam with moisture, even though there may be no rain actually 
failing. In winter, when the temperature is below freezing, the effect of the fog 
is to cover everything with long feathery masses of crystalline snow. It aeems 
that as the fog is driven across the hill-top by the wind, and brushes against any 
obstruction, the moisture in it condenses in minute crystalline specks of snow or 
hoar frost ; these accumulate until long cone-shaped crystals are funned, pointing 
to windward, which grow by continual accretion till they break off by their own 
weight. These crystals sometimes grow till they form a solid massive pillar 
about 3 feet in diameter, the nucleus of the whole being a simple wooden post 
some 6 ins. by 3 in section. This in usually the result of several da^s* growth, 
during which time the wind shifts so as to deposit crystals from all sides on the 
post ; but even when care is taken to keep the exposed object as clear as possible, 
it is impossible to wholly prevent their formation. During dense fog they will 
often grow at the rate of fully 2 feet a day. This growth rapidly chokes the 
louvres of the thermometer screen ; if the temperature is low the crystals are 
loose and easily brushed off; but if near the freezing point, even without the 
objectionable rain mentioned above, the crystals are hard and icy and adhere 
firmly, needing to be chipped off. This difficulty with the thermometer screen 
has been overcome by using duplicate screens. When the one in use gets badly 
choked, no attempt is made to clear it, but it is taken in bodily and a fresh screen 
with other thermometers inside is put out. The screens are placed, in winter 
time, on a high stand shaped like a ladder, so that the instruments can be put 
stage by stage higher up as the snow gets deeper, and may always be about 4 feet 
above the surface of tne snow. In 'summer, when the top is clear of snow, an 
ordinary Stevenson screen is used. In these screens are four thermometers — 
dry bulb, wet bulb, maximum and minimum. The dry and wet are read hourly, 
the maximum and minimum once a day at 9 p.m. 

Thunderstorms are rare on Ben Nevis ; on the average there are only about 
half-a-dozen in the year, mostly in autumn and winter ; and there have been in- 
tervals of as long as two years without either thunder or lightning being observed. 
Most of the ordinary summer thunderstorms seem to pass below the hul top, and 
even thunder is not neard. But when a storm does pass over the summit it is a 
most unpleasant experience. The cloud is seen approaching with lightning 
flashing from it ; it then envelops the hill-top, during which time no lightning 
is seen, but rain or snow falls heavily — as much as one-third of an inch in ten 
minutes has been recorded : and then, as the cloud moves off, a discharge takes 
place, not merely from the cloud but from all large metallic bodies in the Ob- 
servatory ; a brilliant flash springs out from the stoves, and a sharp crack like a 
pistol shot is heard. Some of the observers have received shocks under these 
circumstances, but no serious harm has been inflicted. The most severe of these 
storms was in January 1890 ; one of the observers was almost knocked down 
when sitting writing, and the telegraph wire was fused, and all communication 
stopped for five days. This is the only occasion in eight years that the telegri^h 
wire has failed, a very different recora from that of High Level Observatories 
situated in regions where summer thunderstorms are felt at greater heights. 

Another electrical phenomenon sometimes seen is the continuous discharge 
from elevated points known as St. Elmo's Fire. It usually appears like little lets 
of flame on the lightning-rod, anemometers, etc., but in the more brilliant displays 
every post and chimney is tipped with fire, and sparks glimmer on the observer's 
hat, pencil, or fingers. It is always accompanied by a ^peculiar ^ hissing or 
buzzing noise, and idmost invariably by a heavy fall of soft hail or conical shaped 
snow. It is most frequent in winter, but it ma^ sometimes be observed in stormy 
weather in summer. The optical meteorological phenomena observed on Ben 
Nevis are of great interest and beauty. 

HaiL— The Hon. Rollo Russell has just published a book On Hailf in which 
he has collected together various descnptions of hailstorms and hailstones, and 
observations of temperature, clouds, and winds at great altitudes, as well as the 
theories of many authorities on the formation of hail. After describing the 
development of a hailstorm he sets forth the conclusions which he has arrived at 
from a discussion of the data in the book. Mr. Russell's conclusions are to the 
following effect : — 
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I'he clouds in which large hail has its origin are commonly at a great height 
— between 15,000 and 40,000 feet, or higher. These clouds are the result chiefly 
of expansion and refrigeration of warm humid air, of the sudden mixture of 
maases of air greatly differing in temperature and vapour tension, and of free 
radiation. The nucleus of a hailstone consists of a snow flake, pellet, or spicule, 
which falls from the uppermost cloud. The snow flake, pellet, or spicule, is elec- 
trified, as a result of condensation, and as it falls attacnes to itself particles of 
ice and globules of water below the freezing point, the particles arranging 
themselves commonly in a stellate form or concentrically around the nucleus. 
The variety of form of the primitive kernel is gi*eat, and consequently hailstones 
of many different shapes may be met with. 

Laree hail may not infrequently be caused by snow flakes or sofl hail falling 
into dense cold cloud in the central part of a tornado, and being whirled 
upwards so as to traverse the thickness of the cloud more than once. 

The small and about equal-sized particles of an ordinary dense cloud appear 
to be incapable of falling in rain or snow, unless within certain limits electrically 
excited, and unless pervaded by drops, snow flakes, or hail kernels, proceeding 
from a higher level, where electricity is more potent. Thus the necessity, as a 
rule, for two or more layers of cloud for the precipitation of rain and snow 
becomes intelligible. • 

Showers and hailstorms are generally due in the first place to ascending masses 
of vaporous air coming in contact with drier, colder, and more highly electrified air, 
where, with strong radiation, precipitation is determined, and to the great 
redaction of temperature in an ascending and expanding column of air. The 
low temperature, the electric attraction, the rapidly proceeding condensation of 
vapour, and the congelation of water on ice-particles, 'contribute to make the 
nucleus harder and more compact than snow, and it therefore falls rapidly. Its 
temperature in the first few thousand feet of descent may be estimated at 10° 
to 50^ below the freezing point. As the hailstone falls, the temperature of the 
air surrounding it naturally increases, but through the greater part of its fall is 
below normal. The dew-point of each successive layer encountered is above the 
temperature of the hailstone, so that deposition takes place with great rapidity. 
The greater part of the cloud through which the hailstone falls consists oi a 
dense mass of water particles below the freezing point, but unfrozen. The water 
particles attach themselves firmly to the hailstone owing to impact, to electric 
attraction of the larger and more highly electrified mass, to contact with ice at 
a low temperature while themselves below the freezing point, to congelation 
and regelation so resulting, and to cold produced by rapid partial evaporation. 
The latent heat set free by solidification is not sufficient to prevent the rapid 
growth of a hailstone passing through cold moist air. 

The depth of dense cloud through which a hailstone falls varies very much, but 
in the greatest storms may be estimated at from 10,000 to 30,000 feet ; but part of 
this depth is usually occupied by clear spaces which may be supersaturated, or 
in a condition to precipitate heavily on solid objects. If these spaces are below 
the freezing point, vapour may be condensed as a clear zone upon the hailstone. 
The more opaque zones are composed of particles of cloud deposited as water 
globules ana ice crystals, or as very minute rain drops frozen on contact. The 
average duration of fall of a large hailstone may be from 5 to 10 minutes from 
the time of formation of a small pellet. 

Turreted cumulus is especially indicative of hailstorm weather, and forms a 
very distinct phenomenon. The condition of atmosphere denoted by it may extend 
over very wiae areas, although hailstorms only occur at a few localities within 
those areas. The localities most affected by hailstorms are those in which 
temperature and humidity are often high, and above which, at heights between 
15,000 and 40,000 feet, the temperature is often very low, and generally below 
the freezing point when warm weather prevails on the earth's surface ; moreover, 
the slopes of certain mountains against which hot winds blow, places where strong 
up currents are likely to be developed in a moist or very hot air, and places sub* 
ject to eddies by the conformation of neighbouring mountains, are especially 
liable to falls of hail. Hot plains and low hills near high mountains are often 
more visited by hailstorms than the mountains themselves, no doubt owing to the 
greater heating of the low ground and the more sudden irruption of warm into 
eold, or cold into warm strata. 

MBW SBBIBS. — ^VOL. XIX. 8 



260 CORBBSPONDENCE AND NOTES. 

The cold spell which often follows a hailstorm is not owing to the fall of hail, 
but to the descent of a block of cold air. For the cold is felt not only where 
the hail has fallen, but in other neighbouring localities, and after slight hail- 
storms or an appearance of hailcTouds a similar reduction of temperatuie 
occurs. 

The barometer is generally little affected by hailstorms. 

The clearness of the air sometimes occurring before a hailstorm is caused by 
smoke and dust being carried upwards towards the cloud, and the clearness 
which always follows a hailstorm is caused by the descent of fresh pure air 
from high levels. Mixture of greatly differing air currents is not in general 
alone sufficient to produce heavy precipitation, as has been shown by Hann, 
Pemter, von Bezold, and others. But rapid condensation, and consequent pro- 
duction of hail and rain by other agencies, often follows from the mixture of 
moist, warm, with cold, currents, moving from different directions. 

The severity of a hulstorm is roughly proportional to the difference of 
temperature between mixing currents, the suddenness of mixture, the moisture 
of the warm current, and the suddenness with which it is elevated either to a 
great height, or into the vortex of a tornado. 

London Fog, 1813> — In the discussion on Mr. Scott*8 Paper in the present 
number (p. 2^) attention is called to the increasing severity of what is called 
London fog. These fogs, however, are no new things, as will be seen from the 
following extract from the Annals of Philosophy^ February 1814, p. 154 : — 

"Between Monday the 27th of December 1818, and Sunday the 2nd of 
January 1814, a most extraordinary fog prevailed in London, and seems to have 
extended a great many miles round in every direction. It was frequently so 
thick that it was impossible to see across the street, candles were burnt in most 
ot the shops and counting-houses all day long. This fog condensed upon the 
grass, the trees, and every wooden or iron railings. The grass was covered with 
a coating of snow (condensed fog) at least half-an-inch thick. Below the trees 
in St. James's Park there lay a bed of snow an inch thick at least, which had 
fallen from them. In London the thickness of the fog was still farther increased 
by the smoke of the city ; so much so, that it produced a very sensible effect on 
the eyes, and the coal tar varnish might be distinctly perceived by the smell. 
But at a distance from town, though there was no smoke, the fog was very 
thick. Not a breath of wind was perceptible during the whole week. * 

Qale in the Bahamas, August 26th-27th, 1893.— In a despatch to the 

Colonial Office, Mr. H. Jackson, the Administrator of the Bahamas, states :•— 
Tlie cyclone which devastated the south-east coast of the United States on 
August 28th was also severely felt on the 26th and 27th in the northern portion 
of the Island of Abaco, though only slightly in the remainder of this colony. 
The centre of the cyclone appears to have travelled in a north-westerly direction, 
and to have passca a considerable distance to the north of the Bahamas, 
throughout the whole of which the wind blew a violent gale, doing considerable 
damage to the local shipping and destroying the standing crops, and breiJung 
and uprooting trees. Two of the contract mail schooners were driven ashore, 
but will be got off without much damage, and many other vessels shared the 
same fate, while some were beached for safety. 

Except in the Island of Abaco there has been little or no damage to property, 
save to the wharves, which have suffered severely. This immunity may be 
attributed to the long warning given by the barometer, which enablea people to 
haul up their boats and secure the buildings. In Nassau the barometer fell 
about eight- tenths below normal, reaching 29*34 ins. on the afternoon of the 26tli, 
when the anemometer marked the force of the gale as 37 miles an hour, but no 
damage was done here except to trees. The only loss of life reported is from 
Clarence Town, Long Island, where a father and son who were out fishing were 
swept out to sea, and must have been drowned, as the boat was afterwards 
recovered bottom upwards. 

At Abaco, however, the gale was far more severe, and the .barometer at Gkeen 
Turtle Cay, the principal settlement, fell to 28*50 ins., while the tide rose 8 feet 
above the usual level and flooded the settlement. The resident justice reports 
48 houses destroyed, or about a fourth of the whole number, and many others 
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badly damaged, and the whole settlement heaped with the debris of these houses 
and of the ruined wharves, together with broken boats and rubbish of every 
description washed up by the sea. At Hope Town, the settlement next in im- 
portance, the damage has been about equal, whilst March Harbour and Coheroker 
Sound, both on the main island, have also suffered heavily, having wharves and 
buildings destroyed, roads washed away, and all the crops ruined. It is fortunate 
indeed that there has been so little loss of life, as some of the small inhabited 
Cays were so completely submerged that even the Rweet potatoes and other root 
crops which usually escape were washed out of the ground and carried away by 
the sea, and the people left absolutely destitute, without food, shelter, or even 
water, the shallow wells having been filled and spoilt by the ovei*flow of the waves. 
At the small settlement of Sand Banks, a small bay twelve miles north of Green 
Turtle Ca^, there was left at the close of the hurricane absolutely no food of 
any description among the 150 inhabitants, and no means of getting any. 

Shanghai Meteorological Society. — This Society, which has just issued its 

first Annual Report, was founded in 1892. The aim of the Society is " to 
further by study and observations meteorological knowledge in general, but 
especially the knowledge of the maritime meteorology of Eastern Asia, such as 
the normal meteorological conditions prevailing along the coast, the laws of 
storms, typhoons, etc.** The President is the Rev. F. S. Chevalier, S.J., Director 
of the Zi-Ea-Wei Observatory. The Report contains a brief account of the 
principal typhoons of the year 1892 ; a proposal for the adoption of the inter- 
national nomenclature of clouds, as recommended by Hildebrandsson and Aber- 
cromby ; and a paper on the frequency of fogs along the northern coast of China. 

DifieaseB in relation to Atmospheric Conditions.— Dr. D. Hardie, of 

Brisbane, has endeavoured to establish 'a connection between the condition of 
the weather as represented by the various meteorological readings with a few of 
the more common diseases. He has taken the mortality statistics and meteoro- 
logical observations in Queensland for the five years 1887-1891, and made 
careful comparison between them. His conclusions are as follows: — 

1. — That m summer, with high barometric pressure, mean temperature, mean 
dail^ range of temperature, and absolute range of temperature, and low relative 
humidity, rainfall, number of rainy days, and amount of cloud, high mortality 
maybe expected from typhoid fever, diarrhoea andd)r8entery, aswell as a somewhat 
higher death rate from pneumonia and phthisis, while that from diphtheria will 
be nnusually low. 2. — That should the above conditions obtain also during the 
previous months of spring, the mortality in summer from typhoid fever, diarrhoea 
and dysentery will be all the higher, while that from diphtheria will be similarly 
reduced. 3. — That in summer, with low barometric pressure, mean temperature, 
mean daily range of temperature, and absolute range of temperature, and high 
relative humidity, rainfall, number of rainy days, and amount of cloud, the mor- 
tality from typhoid fever, diarrhoea and dysentery is low, while that fix)m diph- 
theria and whooping cough is equally hign. 4. — That should these conditions 
prevail during tne former months of sprinff, the death rate in summer from 
typhoid, diarrhoea and dysentery will be still further reduced, while that from 
diphtheria and whooping cough will be still further increased. 5. — That should 
these conditions be decidedly well marked in summer — as in a time of flood-r- 
the mortality from diphtheria will probably be hish during the months of autumn. 
6. — ^That the condition of the atmosphere, therefi)re, dunng the last few months 
of the year provides a fair means of estimating the class of disease that may be 
expected during the early months of the following year, and similarly also 
its condition in summer provides a fair means of estimating the class of 
disease likely to be prevalent the following autumn. 7. — That in autumn and 
winter, with high barometric pressure, low mean temperature, high mean range 
of temperature, and absolute range of temperature, and low relative humidity, 
rainfall, number of rainy days, and amount of cloud, an increased mortality may 
be expected from respiratory diseases, together with a low death rate from diph- 
theria, croup, and whooping cough. 8. — That in winter, with low barometric 
pressure, mean temperature, mean range of temperature, and absolute range of 
temperature, and high relative humidity, rainfall, number of rainy days, and 
amount of cloud, the mortality from respiratory diseases will be reduced, and 
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that from diphtheria will be increased. 9.— That in winter, with low barometric 
pressure, high mean temperature, low mean range of temperature, and absolute 
range of temperature, and high relative humiditjr, rainfall, number of rainy day^ 
and amount of cloud, the morUlity from respiratory diseases will be reduced 
still further, while whooping cough, on the other hand, will possibly become 
prevalent during the following months of spring. 
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Ameriean Meteorological Journal, A monthly review of Meteorology. May- 
September. Vol. X. Nos. 1 to 8. 

The principal articles are : — Meteorology as the physics of the atmosphere : by 
Prof. W. von Bezold (21 pp.).— Charts of storm trequency : by Prof. Cleveland 
Abbe (2 pp.). — Coloured cloudy condensation as depending on air temperature 
and dust contents, with a view to dust counting : by Prof. C. Barns (22 pp.)- — 
Six and seven dav weather periodicities : by II. H. Clayton (10 pp.). — ^New 
England Meteorological Society (17 pp.). This gives an account of the pro- 
ceedings at the meeting held on April 22nd, at Cambridge, Mass., when papers 
were read on the relation of Solar Spots to Terrestrial Anticyclones ; a new 
series of isabnormal temperature charts based on Buchan*s isothermal charts; the 
relation of the prevailing winds to the physical features of Missouri ; Proposed 
subjects for correlated study by State Weather Services ; Notice of H. P. 
Blanford ; and oscillations of lakes. — The Sling Psychrometer in a balloon : by 
Prof. IT. A.Ilajjen (2 pp.). — Recent foreign studies of thunderstorms : by R. dc C. 
AVard (22 pp.) The author gives a summary of the principal publications on 
thunderstorms in Germany and France from 1887 to the end of 1892. — Mountains 
as storm breeders : by T. II. Harris (5 pp.). — The Climate of the eastern portion 
of the coast district of Texas in its relation to the cultivation of fruits and vege> 
tables : by J. H. Clive (12 pp.). — The movements of the air at all heights in 
cyclones and anti-cycloncts as shown by the cloud and wind records at Blue Hill : 
by H. H. Clayton (8 pp.). — Weather forecasts and scientific investigation : by 
M. W. Harrington (3 pp.). — The periodic terms in meteorology due to tne rotation 
of the sun on its axis : by Prof. F. H. Bigelow (15 pp.). 

Annuaire Socu'te Meteorologique de France. November 1892-FebruAry 
1898. 4to. 

The principal articles are : — Reeum^ des Observations met^orologiqnes faites 
A Ayata (Sahara Algerien) Octobre 1891 — Decembre 1892 (2 pp.). The maxi- 
mum temperature recorded during this period was 121''*3 on July 18th, and the 
minimum 31°*2 on January 18th. — Probl^mes relatifs k la circulation g^n^rale 
de Tatmosph^re : par II. Lasne (19 pp.).— Resume des observations centralist 
par le Service hydronietrique du bassin de la Seine pendant Tann^ 18^1 : par 
M. Babinet (30 pp.). 

British Rainfall 1892, On the Distribution of Rain over the British Isles 
daring the year 1892 as observed at nearly 8,(XX) stations in Great 
Britain and Ireland, with articles npon various branches of rainM 
work. Compiled by G. J. Syhons, F.R.S., and H. Sowbbbt Wallis, 
F.B.Met.Soc. 245 pp. and five plates. 8vo. 1898. 

The rainfall was exceptionally small over the Severn Watershed, South Wales, 
and in the South-east of Ireland, the deficiency being more than 30 per cent, of the 
average. Over England and Wales generally the rainfall was about 10 per cent 
below the average, while in Scotland and Ireland the rainfall was about the 
average. The largest rainfall recorded at any station in the British Isles was 
172'20 ins. at the SUe, Cumberland, and the least rainfall 16*25 ins. at Tewkes- 
bury, Gloucester. In addition to the usual information respecting the rainfall 
of the year, this work also contains articles on the evaporation from a water 
surface at Lawrence, Massachusetts ; Evaporation Experiments at Southampton 
Waterworks and at Camden S(|uarc ; and comparison of Gennim and En^^lish 
gauges, 
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del et Terre, Revne popnlaire d* Astronomie, de M^t^orologie et de phjsiqae 
da Globe. Jaly- September 1898. Nos. 9-14. 8vo. 

Among the articles appearing in these numbers are : — Les extremes de froid 
sapport^s par Thomme (4 pp.). — L* ozone et la pr6vi8ion du temps : par P^re 
Bmno, S.J. (4 pp.). — IjCs variations de la temperature k Tint^rieur d'un arbre : 
par W. Prinz (12 pp.). — \ak climat de Greenland autrefois et aujourd*hui (9 pp.). 
— Sur la variation diarne barom^trique k Paris d*apr^s vingt ann^es d*observations 

>ar appareils enregistreurs : par C. Lagrange (2 pp.). — La protection centre 

a foudre : par A. McAdie (10 pp.). 

Invutigations of the New England Meteorological Society for tlie year 1891, 
Beprinied from the annidB of the Astronomical Observatory of Harvard 
College. Vol. XXXI. Part 2. 4to. 88 pp. and 4 plates, 1898. 

This contains a report by Mr. R. de C. Ward on the thunderstorms in New 
England during the years 1886 and 1887. The Society carried on the investiga- 
tion of thunderstorms with the a\d of a grant from the Bache fund of the 
National Academy of Sciences, and also with assistance from the Signal Service 
in clerical work, ic. The results of the investigations of the two years agree 
in most particulars. There is a difference, however, in the relation of the 
cyclonic centres and the positions of the thunderstorms, for in 1886, 60 per cent, 
ocenrred in the southern or south-western quadrant of cyclones central north of 
New England, while in 1887 the majority of the storms occurred in the south- 
eastern quadrant or under anticyclonic conditions. Only 40 per cent, of the 
1887 summer thunderstorms occurred in the southern part of distinct cyclonic 
storms ; while in 1886 the number was 70 per cent. Mr. Ward points out that 
the prediction of thunderstorms for New England is a difficult task, and that no 
very de6nUe rules can yet be laid down. A few general conclusions with rojard 
to the probable occurrence or non-occurrence of local storms based on the 
weather and pressure conditions on the morning weather map are the only results 
of this investigation as far as prediction is concerned. The average rate of 
movement of the thunderstorms during the two years was between 30 and 35 
miles an hour. 

Meieorologische Zeitichrift. Redigiri von Dr. J. Hann and Dr. G. 
Hbllmann. May-Angost 1898. 4to. 

The principal articles are : — Regenwahrscheinlichleit und Bewolkung in den 
Vereinigten Statten von Nordamerika : von W. Koppen (8 pp.^. This is a dis- 
cussion of the periodicity of rain and cloud over the whole of the United 
States. The diasrams given for various districts, 6ve in number, generally 
agree with the following principles :— 1. The annuid maxima of rain probability 
appears when any district is warmer than adjacent districts, and the minima 
wnen it is colder. 2. Of two adiacent districts in which the annual variation 
of temperature is very different, that with great amplitude of variation has sum- 
mer rains, while that with small amplitude lias winter rains. It must, however, 
be admitted that these principles are modified by many secondary agencies. — 
Zur Dynamik der Atmosphare : von M. Moller (21 pp.). This is a theoretical 
paper dealing with the causes of ascent and descent of air, and deserves careful 
study from those who deal with the difficult problems of atmospheric motions. — 
Klimatische Wirkung des Waldes auf seine Umgebung: von £. Ebermayer 
(14 pp.). This is an analysis of the results obtained, especially in Austria and 
in Sweden, on the influence of forests on climate. Dr. Ebermayer was the first, 
in 1866, to institute forest stations, and his work {Die Physikaliechen Eimoir' 
kungen des Waldes auf Lufi und Baden 1878) has from its appearance been the 
main source of information on forest climate. The present analysis is of con- 
siderable value, for in the twenty years which have elapsed since 1878 much 
important evidence has been collected and is here briefly discussed. — Boden- 
temperaturen su Hamburg (EimsbUttel) nach den von C. C. H. Muller in den 
Jahren 1886-91 angestellten Beobachtungen : von Dr. W. J. van Bebber (6 pp.). 
These observations were carried on by the late Herr C. A. H. Muller, and Dr. 
van Bebber has now discussed them.— Die mittlere Abweichung der einzelnen 
Barometerablesung vom Normalwerth und deren Verhaltniss zur monatlichen 
Barometerschwankung : von Dr. W. Koppen (7 pp.). The subject of the 
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variation of barometer readings from the normal value haa been treated by 
Bays Ballot in his Afimjkingen for a number of stations, and Dr. K5ppec in 
this paper proceeds to supplement this by dealing with the data collected by the 
Deutsche Seewarte for the squares of the North Atlantic, for which it has 
published mean values. The variation is greatest towards Iceland, and the 
increase is double as rapid in summer as in winter, and it also increasea from 
the ocean to the continents. Dr. Koppen concludes the paper with a comparison 
between the variation as he calculates it and the generally given figures of 
monthly barometer amplitude, and finds the proportion is nearly constont and 
is slight. — Ergebnisse der meteorologischen Beobachtungen der nederlandischen 
intemationalen Polar-Expedition 1882-83 in der Kama-See : von J. Hann (9 pp.). 
It is well known that Dr. Snellen and his party were caught in the ice and 
entirely prevented from landing. The observations were taken as beat they 
could manaee, drifting in the pack, and great credit is due to the party for what 
they succeeaed in achieving. Curiously, another vessel with an expedition from 
Denmark, trying to get to Franz Joseph^s Land, was also frozen up near them, and 
in her Dr. Snellen and his party sought refuge when their ship the Varna was 
crushed. We have, therefore, the records of two ships to compare with each other. 
Dr. H ann^s paper gives a summary of the results. — Zum Klima von Sarona bei Ja£Pa: 
von Dr. C. Kassner (6 pp.). This is a collection of the data published by Mr. 
Glaisher in the quarterly statements of the Palestine Exploration Fund. The 
means for the ten years 1880- 89 have been calculated and converted to metres 
and centigrade, and the results in figures are very useful, as the quarterly state- 
ments contain no figures of the results for a number of years. — Ueber die 
meteorologischen Beobachtungen auf den hawawaiischen Inseln: von Dr. A. 
Marcuse (3 pp.)* ^^^i^ ^^ ^^ account of Mr. Lyons* publications. It appears 
that the government of Hawaii has 54 stations under Mr. Lyons, of which 16 
are on Oahu, and 23 on Hawaii. Dr. Marcuse was himself a resident there for 
a year, and he collected such data as he could. The earliest observations in the 
group began in 1821, at the American Mission. Barometer readings began in 
1837, and means for 17 years, 1878 to 1889, are given. The rain means for 
Honolulu are for 13 jears, 1877-89. — Die neue Anemometer- und Temperatur- 
Station auf dem Obirgipfel (2140 m.): von J. Hann (10 pp.). The station 
Hoch Obir is one of the oldest mountain stations, starting from 1846, but it was 
300 feet below the summit of the mountain. Now Dr. Hann has succeeded in 
organising an anemometer and thermograph station on the very top. The 
means for the whole period of activity of tne station are now given, and special 
notes as to the diurnal variation of sunshine. 

Modern Meteorology. An onUine of the growth and present condition of 
some of its phases. By Frank Waldo, Ph.D. 1898. 8vo. 488 pp. 
and 112 illustrations. 

The object of this book is to bring the reader into closer contact with the 
work which has been, and is actually engaging the attention of working 
meteorologists, rather than to present finished results. The author, however, 
cannot have made himself familiar with English publications on meteorological 
subjects. If he had he would have found that he was appropriating for his book 
the title of a work published under the auspices of the Royal Meteorological 
Society in 1879, viz. Modem Meteorology ^ which contained the six lectures 
delivered before the Society in 1878 by Dr. R. J. Mann, Mr. J. K. Laughton, 
Mr. R. Strachan, Rev. W. Clement Ley, Mr. G. J. Symons, and Mr. R. H. Scott. 
It is true that the author states that living at a distance of several hundred miles 
from any considerable meteorological library, it was impossible for him to 
consult many original authorities, or to give a complete historical treatment of 
the various subjects ; but he must have known something of English meteoro- 
logical publications, for in the preface he states that as there is no work published 
in English which gives an adequate description of meteorological instruments, 
he has given more prominence to this topic than would otherwise be warrantable. 

The work is divided into six chapters. I. is mainly devoted to the mention of 
some of the principal sources of information concerning the progress of 
meteorological science ; II. contains a history and description of some import- 
ant instruments and the methods of using them ; III. is mainly made up of an 
abstract of Dr. von Bezold's memoirs on thermodynamics of the atmosphere ; 
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IV. contains an outline of the history of the development of theories of the general 
atmospheric circulation ; V. is devoted to a historical sketch and partial explana- 
tion of the secondary atmospheric circulation to which the local character of 
winds can usually be referred, at least in the middle latitudes ; and VI. deals 
with applied meteorology. 

Results of Rain, River, and Evaporation Observations made in New South 
Wales during 1891. By H. C. Russell, B.A., C.M.G., F.R.S., 
Government Astronomer. 191 pp. and 8 plates. 8vo. 1898. 

The number of rainfall stations in the colony is 1,215. The average rainfall 
for the whole colony for the year 1891 was 31 '76 ins., or 28J per cent, above the 
average of the previous 17 years. Heavy floods occurred in January, when the 
Darling River at Bourke rose to a height of 36 feet 2 ins., and the Barwon at 
AValgett rose to a height of 40 feet 2 inches. 

Scottish Geographical Magazine, Aagost 1898. Vol. IX. No. 8. 8yo. 

This contains an interesting article *' On Sunshine," by Mr. H. N. Dickson, 
which is based largely on Mr. iScotf s pamphlet Ten Years' Sunshine in the British 
Islands, 1881-1890. 

Symons's Monthly Meteorological Magazine, July -September 1898. 8vo. 

The principal articles are :— The Drought of 1893 (9 pp.). — 110 days of 
partial Drought. By P. Bicknell. The author states that the total rainfall 
at Beckenham from March 4th to June 21st was only 0*67 in. which fell 
on 16 out of tlie 110 days. — The summer of 1615. By C. M. Ainsley (1 p.)* — 
Heavy rains following the drought (3 pp.). — Droughts in past years. By 
Harold Smith and Rev. J. Slatter. — The maximum temperature August 13th-18th, 
1893 (3 pp.). During this period maximum temperatures of over 90° were 
registeren over the greater part of the east of England. — Another eccentricity 
in Jx>ndon temperature (1 p.). A great difference took place in the minimum 
temperatures recorded in various parts of London during the early hours of 
August 18th, as is shown by the following: — Camden Square 64^*1, Greenwich 
6T°-3, West Kennington 71°'3, and Brixton 72°*0. — Extraordinary rainfall in a 
short period at Preston. By S. Wilson (2 pp.). During the severe thmider- 
storm which occurred on August 10th, 2*09 ins. of rain fell in 35 minutes from 
4.5 to 4.40 p.m., and it is estimated that 1*25 in. of this amount fell in the 5 
minutes from 4.29 to 4.34. — Sun-spots and air temperature (2 pp.). 
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Ragona (Prof. D.), Obituary notice of, 102. 
Rainbow phenomena, 154. 

Remarkable, 257. 

Rainfall at Bangkok, 204. 

■at Basle, 1755-1888, 62. 
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•of Nottinghamshire, 1861-90, 



-Remarkable in Queensland, 
Feb. 1 to4, 1893, 155. 
Recent publications, 63, 207, 262. 
Red Sea, Thunderstorm in, Jan. 1893, 157. 
Reed (Dr. D. A.^, elected, 152. 
Remarkable hailstorms, 205. 
— — — rainfall in Queensland, Feb. 
1 to 4, 1893, 155. 

-sunrise and rainbow, 257. 



Report of the Council, 82. 

Reports of Observatories, 115. 

Ribbon-like flashes of lightning, 257. 

Rome, International Congress of hydro- 
logy and climatology, 156, 203. 

Russell (H. C), Moving anticyclones in 
the Southern hemisphere, 23. 

■ N otes about two photographs of 
lightning, taken at Sydney Observatory, 
Deo. 7, 1892, 192. 



Scott (R. H.), Fifteen yean'j fog in the 

British Islands, 1876-90, 229. 
Severe weather in the Atlantic, Deo. 1892, 

159. 
Shanghai Meteorological Society, 261. 
Simkins (A. R. M.), elected, 203. 
Snow line, 62. 
Southerly Burster, 205. 
Southern hemisphere, Moving antioyokmes 

in, 23. 
Stanton (Maj.-Gen. F. S.), Obituary notice 

of, 103. 
Stations, Inspection of, 90. 
Sunrise, Remarkable, 267. 
Sunshine at Qreenwioh, 1877-91, 118. 
Sydney Observatory, Photographs of 

lightning at, 192. 



Tattersall (W.), elected, 57. 
Temperature, Mean daily, at Greenwich, 

1841-90, 211. 
Temperatures in the Tweed Valley, 59. 
Winter on mountain sam- 

mits, 149. 
Thunderstorm at Langtoft, July 8, 1892, 

1. 
in the Bed Sea, Jan. 1893, 

157. 
Tindall (A.L.B.), elected, 152. 
Tobago, Climate of, 206. 
Tripe (Dr. J. W.), Obituary notioe of, 103. 
Tweed Valley, Low temperatures in the, 

59. 



Upper currents over the Arabian Sea. 239. 



Wallis (H. S.), elected Auditor, 58. 

Ward-Humphreys (G. H.), elected, 57. 

Washington, Meteorological Conference 
at, 156. 

Water, Evaporation from, 61. 

Waterspout on Lake Erie, 58. 

Waterspouts and cloudbursts, 7. 

Weather, Australian, 205, 256. 

Severe, in the Atlantic, Dec. 1892, 

159. 

Whirlwind on the north coast of Mayo, 
Sept. 27, 1892, 58. 

Williams (Dr. C. T.|, The high altitudes 
of Colorado and their climates, Qo. 

Wind, Direction of, over the British Isles, 
1876-80, 172. 

pressure. Measurement of maxi- 
mum, 16. 

-systems over Australasia, 84. 



Winter, Notes on, 251. 

temperatures on mountain Bom- 

mits, 149. 
Wood (G. J.), elected, 152. 
Wrecks in the North Atlantic, 159 . 



THE END. 



v^- 



• * 






• • • • 
• • • 



• • • • 

• a 



• • • • 

• • ••• 

• • • 






• qi^Art Journ BoyJ&t Soc.Vol-XIXJ 









m. * * 


» 




•••.-. 




• 
> 

• 


• 

••• 

• 





'•• 



Quart. Joum. Roy Mtt; S^c .Vol.aX.PL3 



V 

P 
o 

§ 



0) 
GO 

I. 
0) 

E 

0) 

o 

0) 

a 
I 

u 

05 

c 
cd 



CO 


c 
o 

u 

u 



o 
o 



I 

1 



I 
i 

1 1 



h 

(0 
O 



10 



D 
•^ 



lO 



/>S 





1 



i> 



.• • 



• • • 





p 




• ••- - 



Qiiatl-Journ Roy.lfel Soc.Vol.XK.Pl I 




■ ^ 



Quart, Aum Roy, Met. Soc, Vol. XK, P! 




Quai-t: JountRo^ Met; Soc= Vol XK. PI 7. 



ROYAL observatory; grS^njvich. 

Curves showing the ralttiorr betweenUie-durationof Sunshine and itridu/lt of Cloud, and the 
hei^cf tfaaBtrontster,fbrdi(rewitrnoFTUi^frantheobsen«tJans«iMlrecord<'ijKl]<^unl67^ 



Month 


•B" a.ron 


""^ fS 


B»rome 




«Mr 


X" aeas 


aaa i.% 


sffiass 


3-0 


sit', 


Jan. 






Tr 


. UJi 




1 "^" 


^ . ^ - 100 


iitJ 






^' ' 'V\ 












Feb. 






r^ 


^ ! -^i 




2 '"^ ' 


^- - ISO 




^ I :. 
















March 






J 4 


■f ' -1p 












- ^ ^ - 300 


^ 
















April 
















-Ss 
















'^:-- Is 






















M-j- 


















t ; "^¥i 




































\ ™ 
























June 




ISO 

300 

t T .«« 


tL.4 


5 t^= 




6 '"X'' 


— 


1 -i\ 


r ■ 








t" " IE 


1 


i; • ;':i 




July 


\ -il 


■ - 








V-- s 


' - 1 : 


i - 


I -^- 


- - - soo 




Aug. 
Sept. 






r^ 


- ) --'• 
















t4^ 


1 - - soo 

4k - 350 
- «0 






in 


[| 1 :.J 


_:: 


' T 


Oct. 




^ 200 


-'■^'\, 


^ =' '^'^< 


-- 


















Nov. 






].__, 


















Dec. 






i--^.- 


^^: 5 ::r^^: 

















.VTu baranuCcr voJuM^ a 



• reduced, to miian. ata. LmL. 



p • 

■ • 



• • • 



• • • 




.;,SacVoU51X.P 



^... 







l^^^ 




• * 









• 



• •• 

• • •- 






PERCENTAGE OF 



WIND DlRECTlofr^aT^lii. 




r.^ 



..'"'.' 



• • 



• ••, 



1L 



